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(54) REFLECTIVE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflective liquid crystal display 
device with excellent characteristics. 

SOLUTION: The display device is provided with a light separator and 
red, green and blue liquid crystal display units and each of the liquid 
crystal display unit is provided with a polarizer 1 transforming the 
incident light into linearly polarized light, a first optical retardation plate 
2 with an optic axis arranged so as to form a first angle 6 1 between 
itself and the direction of the optic axis of the polarizer 1 and forming 
about A /2 retardation, a second optical retardation plate 3 with an 
optic axis arranged so as to form a second angle 6 2 in the range of 6 
2=2 Q 1 +44° ± 1 ° between itself and the direction of the optic axis of 
the polarizer 1 and forming about A /4 retardation and a reflective liquid 
crystal cell having a liquid crystal layer which selectively forms 
homogeneous and homeotropic alignments corresponding to existence of 
an electric field and having the direction of the alignment arranged so as 
to form a third angle 6 3 between itself and the direction of the optic 
axis of the polarizer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A high-reflective-liquid-crystal display which has a high-reflective-liquid-crystal cell, comprising: 
Light polarizer which has a transmission axis or an absorption axis in a reference direction within a field, can 
change into predetermined linear polarization light which enters from the front-face side, and can be emitted to 
the back side. 

The 1st phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the 
back side of said light polarizer, and has been arranged by 1st angle theta, to said reference direction, and forms 
phase contrast of abbreviation lambda / 2. 

It is arranged at the back side of said 1st phase difference plate, and to said reference direction The 2nd angle 
theta. The 2nd phase difference plate with which it has a lagging axis or a phase leading axis arranged by 2 , and 
said 2nd angle theta 2 is within the limits of theta 2 =2theta,+45 degree**3 degree, and forms phase contrast of 
abbreviation lambda/4 - the abbreviation 3lambda/4. 

An orientation direction which has been arranged at the back side of said 2nd phase difference plate, and it has 
a liquid crystal layer and a reflector which were pinched a substrate of a couple, and in the meantime, and a 
liquid crystal layer could form homogeneous orientation and perpendicular orientation selectively by existence of 
an electric field, and has been arranged by 3rd angle theta 3 to said reference direction. 

[Claim 2]The high-reflective-liquid-crystal display according to claim 1 in which said 1st angle theta 1 is 14 
degrees **3 degrees. 

[Claim 3]A high-reflective-liquid-crystal display which has a high-reflective-liquid-crystal cell, comprising: 
Light polarizer which it has a light separating machine, and red and a green and blue liquid crystal display unit, 
and each liquid crystal display unit has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side. 

The 1st phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the 
back side of said light polarizer, and has been arranged by 1st angle theta, to said reference direction, and forms 
phase contrast of abbreviation lambda / 2. 

It is arranged at the back side of said 1st phase difference plate, and to said reference direction The 2nd angle 
theta. The 2nd phase difference plate with which it has a lagging axis or a phase leading axis arranged by 2 , and 
said 2nd angle theta 2 is within the limits of theta 2 =2theta,+44 degree**1 degree, and forms phase contrast of 
abbreviation lambda/4 - the abbreviation 3lambda/4. 

An orientation direction which has been arranged at the back side of said 2nd phase difference plate, and it has 
a liquid crystal layer and a reflector which were pinched a substrate of a couple, and in the meantime, and a 
liquid crystal layer could form homogeneous orientation and perpendicular orientation selectively by existence of 
an electric field, and has been arranged by 3rd angle theta 3 to said reference direction. 

[Claim 4]The high-reflective-liquid-crystal display according to claim 3 whose liquid crystal display unit of said 
red is within the limits in which said 1st angle theta, is 13.5 degrees **1 degree including 8 degrees of vertical- 
angles **3-degree wedged prism. 

[Claim 5]The high-reflective-liquid-crystal display according to claim 3 or 4 in which said green liquid crystal 
display unit is within the limits in which said 1st angle theta, is 13 degrees **1 degree including 8 degrees of 
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vertical-angles **3-degree wedged prism. 

[Claim 6]The high-reflective-liquid-crystal display according to any one of claims 3 to 5 in which said blue liquid 
crystal display unit is within the limits in which said 1st angle theta t is 12.5 degrees **1 degree including 8 
degrees of vertical-angles **3~degree wedged prism. 

[Claim 7]The high-reflective-liquid-crystal display according to any one of claims 3 to 6 in which phase contrast 
of said 2nd phase difference plate is abbreviation lambda/4, whose phase contrast formed when said liquid 
crystal layer carries out homogeneous orientation is abbreviation lambda/4, and said 3rd angle theta 3 
corresponds with said 2nd angle theta 2 mostly. 

[Claim 8]The high-reflective-liquid-crystal display according to any one of claims 3 to 6 in which phase contrast 
of said 2nd phase difference plate is abbreviation lambda/4, phase contrast formed when said liquid crystal layer 
carries out homogeneous orientation is about 3lambda/4, and said 2nd angle theta 2 and said 3rd angle theta 3 
cross at right angles mostly. 

[Claim 9]The high-reflective-liquid-crystal display according to claim 7 or 8 on which phase contrast of said 2nd 
phase difference plate has shifted from lambda/4, and said 2nd phase difference plate and said liquid crystal 
layer can function as lambda/4 board cooperatively. 

[Claim 10]The high-reflective-liquid-crystal display according to claim 3 in which said 2nd angle theta 2 is 
carrying out the angle gap from 2theta,+44 degree positive or negative, and said 3rd angle theta 3 is chosen in 
the direction which can negate retardation change by said angle gap. 

[Claim 1 1]The high-reflective-liquid-crystal display according to claim 10 in which said angle gap is positive and 
said 3rd angle theta 3 is chosen as 20-degree within the limits it is [ within the limits ] **20 degrees. 
[Claim 12]The high-reflective-liquid-crystal display according to claim 10 in which said angle gap is negative and 
said 3rd angle theta 3 is chosen as 1 10-degree within the limits it is [ within the limits ] **20 degrees. 
[Claim 13]l_ight polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side, Have a lagging axis or a phase leading axis which has been arranged at the back side of 
said light polarizer, and has been arranged by 1st angle theta 1 to said reference direction, and it is arranged at 
the back side of the 1 st phase difference plate that forms phase contrast of abbreviation lambda / 2, and said 



1 st phase difference plate, and to said reference direction The 2nd angle theta. 



The 2nd phase difference plate that 



has a lagging axis or a phase leading axis arranged by T and forms P hase contrast of abbreviation lambda / 4, It is 
arranged at the back side of said 2nd phase difference plate, and has a liquid crystal layer and a reflector which 
were pinched a substrate of a couple, and in the meantime, A liquid crystal layer can form homogeneous 
orientation and perpendicular orientation selectively by existence of an electric field, It has an orientation 
direction arranged by 3rd angle theta 3 to said reference direction, A high-reflective-liquid-crystal display which 
has a high-reflective-liquid-crystal cell to which phase contrast formed when said liquid crystal layer carries out 
homogeneous orientation is abbreviation lambda/2, and said 3rd angle theta 3 is within the limits of 
theta 3 =2theta 1 +44 degree** 1 degree, and intersects perpendicularly with said 2nd angle theta 2 mostly. 
[Claim 14]Light polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side. The 1 st phase difference plate that has a lagging axis or a phase leading axis which has 
been arranged at the back side of said light polarizer, and has been arranged by 1st angle theta, to said 
reference direction, and forms phase contrast of abbreviation lambda / 2, It is arranged at the back side of said 
1 st phase difference plate, and has a liquid crystal layer and a reflector which were pinched a substrate of a 
couple, and in the meantime, A liquid crystal layer can form homogeneous orientation and perpendicular 
orientation selectively by existence of an electric field, A high-reflective-liquid-crystal display which forms 
phase contrast of abbreviation lambda / 4 and in which it has an orientation direction arranged by 2nd angle 
theta 2 to said reference direction, and 2nd angle theta 2 has a liquid crystal cell which fills theta 2 =2theta 1 +44 
degree** 1 degree when homogeneous orientation is carried out. 

[Claim 15]Light polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side, Have a lagging axis or a phase leading axis which has been arranged at the back side of 
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said light polarizer, and has been arranged by 1st angle theta, to said reference direction, and it is arranged at 
the back side of the 1st phase difference plate that forms phase contrast of abbreviation lambda / 2, and said 
1 st phase difference plate, and to said reference direction The 2nd angle theta TL „ J L 

. The 2nd phase difference plate that 
has a lagging axis or a phase leading axis arranged by 2' and f° rms phase contrast of abbreviation lambda / 4, It is 
arranged at the back side of said 2nd phase difference plate, and has a liquid crystal layer and a reflector which 
were pinched a substrate of a couple, and in the meantime, A liquid crystal layer can form homogeneous 
orientation and perpendicular orientation selectively by existence of an electric field, A high-reflective-liquid- 
crystal display which has an orientation direction arranged by 3rd angle theta 3 to said reference direction, and 
has the high-reflective-liquid-crystal cell chosen as an angle which 3rd angle theta 3 can compensate for 
retardation change by angle gap of 1st angle theta, and 2nd angle theta 2 . 

[Claim 16]The high-reflective-liquid-crystal display according to claim 15 in which said 2nd angle theta 2 is set as 
a bigger angle than 2theta,+44 degree, and said 3rd angle theta 3 is set as 20-degree within the limits it is 
[ within the limits ] **20 degrees. 

[Claim 17]The high-reflective-liquid-crystal display according to claim 15 in which said 2nd angle theta 2 is set as 
an angle smaller than 2theta,+44 degree, and said 3rd angle theta 3 is set as 1 10-degree within the limits it is 
[ within the limits ] **20 degrees. 

[Claim 18]A liquid crystal panel which has a liquid crystal layer and a reflector which were pinched a substrate of 
a couple, and in the meantime and in which a liquid crystal layer can form homogeneous orientation and 
perpendicular orientation selectively by existence of an electric field, A high-reflective-liquid-crystal display set 
up in the direction which can offset retardation produced when light enters into a liquid crystal layer which has 
an optical system in which light is entered from an oblique direction in said liquid crystal panel, and by which 
perpendicular orientation of the orientation direction of homogeneous orientation of said liquid crystal panel was 
carried out to it aslant. 

[Claim 1 9]A high-reflective-liquid-crystal display comprising: 

A liquid crystal panel which has a liquid crystal layer and a reflector which were pinched a substrate of a couple, 
and in the meantime and in which a liquid crystal layer can form homogeneous orientation and perpendicular 
orientation selectively by existence of an electric field. 

An optical system which enters light in said liquid crystal panel from an oblique direction. 
A phase difference plate which has the retardation which can offset retardation produced when it has been 
arranged between said liquid crystal panel and said optical system, and perpendicular orientation of said liquid 
crystal layer is carried out, and incident light enters into a liquid crystal layer aslant. 

[Claim 20]A high-reflective-liquid-crystal display which has a high-reflective-liquid-crystal cell, comprising: 
Light polarizer which has a transmission axis or an absorption axis in the 1st angular orientation within a field, 
can change into predetermined linear polarization light which enters from the front-face side, and can be emitted 
to the back side. 

The 1 st phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the 
back side of said light polarizer, and has been arranged in the 2nd angular orientation within a field, and forms the 
1st phase contrast within the limits of 0.1 to 0.3 micrometer. 

The 2nd phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the 
back side of said 1 st phase difference plate, and has been arranged in the 3rd angular orientation within a field, 
and forms the 2nd phase contrast within the limits of 0.1 to 0.3 micrometer. 

An orientation direction where has a liquid crystal layer and a reflector which were pinched a substrate of a 
couple, and in the meantime, it has been arranged at the back side of said 2nd phase difference plate, has a twist 
angle within the limits of 0 to 80 degrees when a liquid crystal layer is a non-electric field, and one side of a 
substrate of said couple has been arranged in the 4th angular orientation within a field. 

[Claim 21]A twist angle of said liquid crystal layer is within the limits of 60 to 75 degrees, and said 1st, 2nd, and 
3rd angular orientation said 4th angular orientation and an angle to make, The high-reflective-liquid-crystal 
display according to claim 20 which is within the limits of 50 degrees - 60 degrees, 70 degrees - 80 degrees, and 
-40 degree— 50 degree, respectively, and is within the limits in which said 1 st and 2nd phase contrast is 0.25 
micrometer - 0.29 micrometer, and 0.13 micrometer - 0.15 micrometer, respectively. 
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[Claim 22]The high-reflective-liquid-crystal display according to claim 20 or 21 whose half breadth of the 
scattering characteristic of said light scattering layer it has a light scattering layer arranged from a substrate of 
said couple at the front-face side, and is less than 10 degrees. 

[Claim 23]The high-reflective-liquid-crystal display according to claim 20 or 21 which has a light scattering layer 
arranged between the front-face side board of a substrate of said couple, and said reflector. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to a high-reflective-liquid-crystal display about a liquid 

crystal display. 

[0002] 

[Description of the Prior Art]A liquid crystal display contains a transmission type liquid crystal display and a 
high-reflective-liquid-crystal display. A transmission type liquid crystal display is composition which has a light 
source in one liquid crystal cell side and whose observer is in the another side side. 
Usually, a back light is used as a light source. 

In order to introduce uniformly the light from light sources, such as a cold cathode tube, into a liquid crystal cell, 
a scattered plate etc. are usually used. 

[0003]A high-reflective-liquid-crystal display introduces outdoor daylight into a liquid crystal cell, it reflects, a 

liquid crystal cell is made to pass it again, and an observer recognizes the transmitted light. 

As outdoor daylight, the light of the surrounding nature and the illumination light for liquid crystal displays are 

used. 

The direct viewing type liquid crystal display which uses the light of a nature as outdoor daylight has the 
unnecessary electric power for light sources, and its utility value is high as displays, such as a notebook sized 
personal computer. In this case, even if the illumination of outdoor daylight falls, the luminosity of a display is 
thought as important so that a display can be recognized visually. Contrast is thought as important in order to 
improve the quality of a display, since the projection type liquid crystal display can secure a luminosity with a 
light source. 

[0004]Thus, in a high-reflective-liquid-crystal display, a luminosity and contrast are important. A luminosity is 
regulated by the numerical aperture and maximum reflectance which are the ratios of the passage area of the 
penetration/catoptric light to the occupation area of a pixel. Contrast receives big influence with the reflectance 
at the time of a black display. 

[0005]The guest host method using a dichroic pigment is known for high-contrast-izing. However, generally as 
for a dichroic pigment, there is a problem in the reliability of a dichroic ratio, an impurity, etc., aging, etc. 
[0006]The method of dividing polarization using a beam splitter is known for high-contrast-izing. A beam splitter 
is a structurally big optical system. 
It is expensive. 

Gap of few incidence angles to a beam splitter may disturb polarization. 

[0007]An angle is attached to the incidence direction and emission direction to a liquid crystal cell, respectively, 
and the method which arranges a polarizing plate to each optical path at crossing is known. In this method, the 
incidence angle to a panel or a cross dichroic mirror becomes large. 

[0008]The high-reflective-liquid-crystal display of a simple structure using one polarizing plate is known. In order 
to realize a black display, lambda/4 phase difference plate is inserted between a polarizing plate and a light 
reflector. 

[0009]Drawing 5 (A) shows roughly the composition of the high-reflective-liquid-crystal display of this method. 
The polarizing plate 1 has the polarization axis (transmission axis) P which inclined 45 degrees to a x axis and 
the y-axis. The phase difference plate 3 which forms lambda/4 of phase contrast is arranged at the back side of 
the polarizing plate 1 . Orientation of the lagging axis R of the phase difference plate 3 is carried out to x shaft 
orientations. 

[001 0]The liquid crystal cell 4 which pinches the liquid crystal layer 7 between one pair of substrates 5 and 6 is 
arranged at the back side of the phase difference plate 3. When the liquid crystal layer 7 carries out 
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homogeneous orientation, the liquid crystal layer 7 functions as lambda/4 phase difference plate which has a 
lagging axis in x shaft orientations. When sufficiently high voltage is impressed among one pair of substrates 5 
and 6, the liquid crystal layer 7 changes to perpendicular orientation, and comes to show isotropic character to 
incident light. 

[0011]Drawing 5 (B) shows the ingredient of the linear polarization which penetrated the polarizing plate 1. Since 
the polarization axis P is arranged at the angle of 45 degrees to a x axis and the y-axis, respectively, it has 
amplitude and a phase with equal x ingredient and y ingredient of the polarization to emit. 

[0012]Drawing 5 (C) shows x ingredient and y ingredient of the light which passed the phase difference plate 3. 
Since the lagging axis R of the phase difference plate 3 has turned to x shaft orientations, x ingredient receives 
lambda/ 4 of retardation. As a result, the phase of x ingredient and y ingredient shifts lambda/4, and the emitted 
light of the phase difference plate 3 constitutes circular light. 

[0013]Drawing 5 (D) shows x ingredient and y ingredient of the light which passed the liquid crystal layer, when 
the liquid crystal layer 7 constitutes lambda/4 of phase difference plates. Since the liquid crystal layer 7 
functions as lambda/ 4 phase difference plate which has a lagging axis in a x direction, as for x ingredient of 
incident light, lambda/4 of retardation is received further. As a result, x ingredient and y ingredient serve as an 
opposite phase. 

[0014]Drawing 5 (E) shows xS ingredient and y ingredient in the state where the light reflected in the reflector 
passed the liquid crystal layer 7 further. Since the liquid crystal layer 7 functions as lambda/4 of phase 
difference plates, x ingredient receives lambda/4 of retardation further. Therefore, the light which reflected and 
passed the liquid crystal layer 7 turns into circular light shown in drawing 5 (C), and circular light with a reverse 
hand of cut. 

[0015]Drawing 5 (F) shows x ingredient and y ingredient of the light which passed the phase difference plate 3 
further. By passing the phase difference plate 3 which has lambda/4 of retardation, x ingredient receives 
lambda/4 of retardations further. A solid line shows this state, x ingredient and y ingredient of incident light to 
the polarizing plate 1 have the same phase. For this reason, the polarization compounded becomes the same as 
that of the polarization at the time of incidence, and passes the polarizing plate 1. For this reason, a display will 
be "white." 

[0016]If sufficiently high voltage is impressed between the substrates 5 and 6 of a liquid crystal cell, the liquid 
crystal layer 7 will change to perpendicular orientation. At this time, the light which enters into the liquid crystal 
layer 7 passes a liquid crystal layer as it is. Therefore, the incident light which reaches a reflector serves as as 
[ .drawing 5 (C) ]. The reflected light also passes the liquid crystal layer 7 as it is, and enters into the phase 
difference plate 3. 

[0017]If the phase difference plate 3 receives lambda/4 of retardation, the emitted light of the phase difference 
plate 3 will change like the dashed line of drawing, 5 (F). That is, x ingredient and y ingredient of incident light to 
the polarizing plate 1 serve as an opposite phase, and the polarization compounded serves as a direction which 
intersects perpendicularly to the polarization which passed the polarizing plate 1 at the beginning. For this 
reason, catoptric light is intercepted with the polarizing plate 1 , and serves as a black display. 
[0018]Thus, as long as the phase difference plate 3 and the liquid crystal layer 7 function as an optical medium 
which has lambda/4 board or the ****** characteristic to each wavelength, a white display and a black display 
can be obtained by changing the liquid crystal layer 7 to homogeneous orientation and perpendicular orientation. 
[001 9] However, the phase difference plate 3 and the liquid crystal layer 7 have wavelength dispersion in the 
refractive index anisotropy. 

[0020]Drawing 5 (G) shows the wavelength dependency of the ovality of the phase difference plate which forms 
lambda/4 of phase contrast on the wavelength of 550 nm. Although ovality b/a which is a ratio of the minor axis 
b over the major axis a of elliptical polarization is set to 1 on the wavelength of 550 nm, in other wavelength, one 
or less has been it. Therefore, except the wavelength of 550 nm, the light which passed lambda/4 phase 
difference plate does not turn into perfect circular light, but turns into elliptical polarization. 
[0021]Drawing 6 (A) shows the phase difference plate R1 of two sheets, and the method which combines R2 in 
order to ease the wavelength dispersion of a phase difference plate. 

[0022]The 1st phase difference plate R1 forms the phase contrast of abbreviation lambda / 2. The 2nd phase 
difference plate R2 forms the phase contrast of abbreviation lambda / 4. Light which passed the 2nd phase 
difference plate R2 is made into circular light by choosing the phase difference plate R1 and the lagging axis of 
R2 as the angle of 1 62.5 degrees of a graphic display, and 100 degrees to the absorption axis of a polarizing 
plate. 

[0023]Drawing 6 (B) is a graph which shows the ovality obtained by the optical system of drawing 6 (A). Although 
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the point that circular light is acquired on the wavelength of 550 nm is the same as that of drawing 5 (G), the 
effect of wavelength dispersion is eased in other wavelength. 

[0024]Drawing 7 shows the example of composition of the high-reflective-liquid-crystal display using outdoor 
daylight. The point that the phase difference plate 3 is arranged at the back side of the polarizing plate 1 , and 
the liquid crystal cell 4 is arranged at the back side is the same as that of the composition of drawing 5 (A). The 
liquid crystal cell 4 pinched the liquid crystal layer 7 between the transparent substrate 5 by the side of a front 
face, and other substrates 6 by the side of the back, and is provided with the metallic reflection board 8 on the 
surface of the substrate 6 by the side of the back. If a light filter is provided on the upper part of the metallic 
reflection board 8, or the inner surface of the transparent substrate 5, it will become a liquid crystal display 
whose colored presentation is possible. 

[0025]In this composition, the front-face side of the polarizing plate 1 is further equipped with the light 
scattering layer 13. When using the outdoor daylight of a nature, in order to perform a display clear irrespective 
of the incidence direction of outdoor daylight, to scatter about the entering light is desired. For this reason, the 
light scattering layer 13 is arranged at the front-face side of the polarizing plate 1. 
[0026] 

[Problem(s) to be Solved by the Invention]In order to improve the performance of a high-reflective-liquid-crystal 
display, there are many points which should still be improved. For example, in order to reduce further the black 
level in a high-reflective-liquid-crystal display, to reduce further the catoptric light at the time of a black display 
is desired. In the high-reflective-liquid-crystal display of the direct viewing type using the outdoor daylight of the 
nature, a bright display is enabled and to prevent image blurring is desired. 

[0027]The purpose of this invention is to provide the high-reflective-liquid-crystal display which was excellent in 
the characteristic. 

[0028]Other purposes of this invention are to provide the high-reflective-liquid-crystal display which reduced 
the reflected light intensity of the black display further. 

[0029]The purpose of further others of this invention is to provide the high-reflective-liquid-crystal display 

which can perform a bright display. 

[0030] 

[Means for Solving the Problem]According to one viewpoint of this invention, it has a light separating machine, 
and red and a green and blue liquid crystal display unit. Light polarizer which each liquid crystal display unit has a 
transmission axis or an absorption axis in a reference direction within a field, can change into predetermined 
linear polarization light which enters from the front-face side, and can be emitted to the back side, The 1 st 
phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the back side 
of said light polarizer, and has been arranged by 1st angle theta, to said reference direction, and forms phase 
contrast of abbreviation lambda / 2, It has a lagging axis or a phase leading axis which has been arranged at the 
back side of said 1st phase difference plate, and has been arranged by 2nd angle theta 2 to said reference 
direction, The 2nd phase difference plate with which said 2nd angle theta 2 is within the limits of 
theta 2 =2theta 1 +44 degree**1 degree, and forms phase contrast of abbreviation lambda/4 - the abbreviation 
3lambda/4, It is arranged at the back side of said 2nd phase difference plate, and has a liquid crystal layer and a 
reflector which were pinched a substrate of a couple, and in the meantime, A high-reflective-liquid-crystal 
display which has a high-reflective-liquid-crystal cell which has an orientation direction where a liquid crystal 
layer could form homogeneous orientation and perpendicular orientation selectively by existence of an electric 
field, and has been arranged by 3rd angle theta 3 to said reference direction is provided. 

[0031]Light polarizer which has a transmission axis or an absorption axis in a reference direction within a field 
according to other viewpoints of this invention, can change into predetermined linear polarization light which 
enters from the front-face side, and can be emitted to the back side, The 1 st phase difference plate that has a 
lagging axis or a phase leading axis which has been arranged at the back side of said light polarizer, and has been 
arranged by 1st angle theta 1 to said reference direction, and forms phase contrast of abbreviation lambda / 2, 
The 2nd phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the 
back side of said 1st phase difference plate, and has been arranged by 2nd angle theta 2 to said reference 
direction, and forms phase contrast of abbreviation lambda / 4, It is arranged at the back side of said 2nd phase 
difference plate, and has a liquid crystal layer and a reflector which were pinched a substrate of a couple, and in 
the meantime, A liquid crystal layer can form homogeneous orientation and perpendicular orientation selectively 
by existence of an electric field, A high-reflective-liquid-crystal display which has an orientation direction 
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arranged by 3rd angle theta 3 to said reference direction, and has the high-reflective-liquid-crystal cell chosen 
as an angle which 3rd angle theta 3 can compensate for retardation change by angle gap of 1st angle theta 1 and 
2nd angle theta 2 is provided. 

[0032]Light polarizer which according to the viewpoint of further others of this invention has a transmission axis 
or an absorption axis in the 1 st angular orientation within a field, can change into predetermined linear 
polarization light which enters from the front-face side, and can be emitted to the back side, The 1st phase 
difference plate that has a lagging axis or a phase leading axis which has been arranged at the back side of said 
light polarizer, and has been arranged in the 2nd angular orientation within a field, and forms the 1st phase 
contrast within the limits of 0.1 to 0.3 micrometer, The 2nd phase difference plate that has a lagging axis or a 
phase leading axis which has been arranged at the back side of said 1st phase difference plate, and has been 
arranged in the 3rd angular orientation within a field, and forms the 2nd phase contrast within the limits of 0.1 to 
0.3 micrometer, It is arranged at the back side of said 2nd phase difference plate, and has a liquid crystal layer 
and a reflector which were pinched a substrate of a couple, and in the meantime, A high-reflective-liquid-crystal 
display which has a high-reflective-liquid-crystal cell which has a twist angle within the limits of 0 to 80 degrees 
when a liquid crystal layer is a non-electric field, and has an orientation direction where one side of a substrate 
of said couple has been arranged in the 4th angular orientation within a field is provided. 
[0033] 

[Embodiment of the Invention]Hereafter, the example of this invention is described with reference to drawings. 
[0034]Drawing 1 (A) shows the composition of a high-reflective-liquid-crystal display roughly. The polarizing 
plate 1 has the polarization axis P along a x axis. Light enters from the upper part to the polarizing plate 1. The 
light which emits the polarizing plate 1 turns into light which carried out linear polarization to x shaft 
orientations. 

[0035]The phase difference plate 2 which forms the phase contrast of abbreviation lambda / 2 is arranged at the 
back side of the polarizing plate 1. The lagging axis R1 of the phase difference plate 2 makes the angle of theta, 
to a x axis. 

[0036]The 2nd phase difference plate 3 is arranged further at the back side of the 1 st phase difference plate 2. 
The 2nd phase difference plate 3 forms the phase contrast of abbreviation lambda / 4, and the lagging axis R2 
makes the angle of theta 2 to a x axis. 

[0037]The liquid crystal cell 4 is arranged at the back side of the 2nd phase difference plate 3. The liquid crystal 
cell 4 has the composition by which the liquid crystal layer 7 was pinched between one pair of substrates 5 and 
6. The reflector 8 shall be formed in the surface of the back side board 6. The liquid crystal layer 7 can take 
homogeneous orientation and perpendicular orientation selectively. When homogeneous orientation is taken, the 
liquid crystal layer 7 forms lambda/4 of phase contrast, and functions as lambda/4 phase difference plate. The 
lagging axis of the liquid crystal layer at this time is taken as the same direction as the lagging axis R2 of the 
2nd phase difference plate 3. 

[0038]Drawing 1 (B) is a diagram which illustrates roughly operation of the high-reflective-liquid-crystal display 
shown in drawing 1 (A), an unpolarized light enters into the light polarizer 1. The light which penetrated the light 
polarizer 1 turns into linear polarization which polarized in the direction of a polarization axis. Direction of linear 
polarization is adjusted with the 1st phase difference plate 2. The light which penetrated the 2nd phase 
difference plate turns into circular light. When the liquid crystal cell 4 functions as lambda/4 phase difference 
plate, the light which entered into the liquid crystal cell, and was reflected and emitted to it turns into circular 
light for reverse. The circular light for reverse is changed into linear polarization by penetrating the 2nd phase 
difference plate 3. Direction of linear polarization is adjusted with the 1 st phase difference plate 2. At this time, 
direction of linear polarization turns into a direction which intersects perpendicularly to the linear polarization at 
the time of incidence. Therefore, catoptric light is intercepted by the light polarizer 1. For this reason, a display 
will be black. 

[0039]lf the liquid crystal cell 4 carries out perpendicular orientation, the liquid crystal layer 4 will not affect a 
polarization condition. At this time, it is reflected from the liquid crystal cell 4, and the light to emit turns into 
the time of incidence, and circular light of the same direction. The light which penetrated the 2nd phase 
difference plate 3 and the 1st phase difference plate 2 turns into the time of incidence, and linear polarization of 
the same direction. Therefore, this linear polarization penetrates the light polarizer 1 . At this time, a display will 
be white. 

[0040]If the above operation can be thoroughly performed in the full wave length field of visible light, a perfect 
black level will be obtained. However, if wavelength dispersion exists in a phase difference plate and a liquid 
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crystal, it will become difficult to obtain perfect black over a full wave length field. 

[0041]with the simulation which used the product "LCD master" made from SHINTEKKU, Inc., this invention 
persons boil various angle theta 1 of the lagging axis R1 of the 1st phase difference plate, and angle theta 2 of the 
lagging axis R2 of the 2nd phase difference plate 3, and changed them, and the angle from which the optimal 
result is obtained was analyzed. 

[0042]Drawing 1 (C) makes incident light 490-580-nm green light, and the late phase angle theta, dependency of 
reflected light quantity when theta 2 is set as 1 07 degrees is shown. The minimum of reflected light quantity is 
produced at angle thetapKM degree and theta^iee degree so that clearly from a figure. 
[0043]The angle made those of the x axis for Masakata the reference direction, as shown in drawing 1 (A), it 
defined them, but is good also considering the negative direction of a x axis as a reference direction, and good 
also considering the direction of an angle as an opposite direction. An absorption axis may be used instead of 
the transmission axis of light polarizer. About a phase difference plate, a phase leading axis may be used instead 
of a lagging axis. 

[0044]The relation of angle theta 1 which shows the optimal result as shown in drawing 1 (C), and theta 2 was 
investigated. 

[0045]Drawing 1 (D) is a graph which shows roughly the relation of angle theta, of the 1st phase difference plate 
to the angle of the polarization axis of a polarizing plate, and angle theta 2 of the 2nd phase difference plate. 
[0046]When a theta 2 =2theta 1 +45 degree relation was realized among these angles, it turned out that reflected 
light quantity takes the minimum. 

[0047]That expression is changed depending on how to take how to take above-mentioned various angles, as for 
this result, and an axis. 

[0048]Drawing 1 (E) shows another expression when how to take an angle is changed. That is, when filling a 
theta 2 =2theta t -225 degree relation, a result best [ above-mentioned ] is obtained. That is, the same relation is 
shown theta 2 =2theta 1 +45 degree and theta 2 =2theta 1 -225 degree. 

[0049]Although the time of setting the lagging axis R2 of the 2nd phase difference plate as 107 degrees 
produced the best result to the green light G, to the blue glow B and the red light R, these values will be 109 
degrees and 101 degrees, respectively. When the direction of a reference axis is changed and direction of an 
angle is changed, 109 degrees turns into 71 degrees, 107 degrees turns into 73 degrees, and 101 degrees turns 
into 79 degrees. 

[0050]Qrawing 1(F) shows these results collectively. The best black display can be obtained by considering it as 
the numerical value which shows the angle of the optic axis of the 1st phase difference plate 2 that forms 
lambda/2 of phase contrast, and the angle of the optic axis of the 2nd phase difference plate 3 that forms the 
phase contrast of lambda/4 in a table to the blue glow B, the green light G, and the red light R. 
[0051]The above result was obtained with the simulation in the conditions in which light carries out vertical 
incidence to a liquid crystal cell. 

[0052]Therefore, in the case of 3 board type high-reflective-liquid-crystal display, the optimal black display can 
be obtained by arranging the lambda/2 board 2 and the lambda/4 board 3 with which it is satisfied of the 
conditions shown in drawing 1 (F), respectively in the front face of a liquid crystal cell to a blue cell, green cell, 
and red cell. 

[0053] Drawing 2 is the block diagram and perspective view showing roughly the composition of such a 3 board 
type high-reflective-liquid-crystal display. 

[0054]As shown in drawing 2 (A), the color separation machine CX separates the light of light source LS into red 
and 3 green and blue colored light. These 3 colored light is introduced into red liquid crystal cell R-LCD, green 
liquid crystal cell G-LCD, and blue liquid crystal cell B-LCD, respectively. It is multiplexed with the multiplexing 
machine CY and projected on the catoptric light from these each liquid crystal cell on screen SR via the 
projection optical system PJ. 

[0055]Drawing 2 (B) is a perspective view showing the principal part of the example of 1 composition of a 
projected type 3 board type high-reflective-liquid-crystal display which used the cross dichroic prism. **3- 
degree wedge prism WP of about 8 degrees of vertical angles is formed in the entrance plane of the rectilinear 
direction of cross dichroic prism CDC. The red light R and the blue glow B which polarized to the green light G 
which polarized horizontally, and a perpendicular direction enter into wedge prism WP from the direction of about 
25 degrees of lower parts from the level surface. These incident light is refracted with wedge prism WP, and is 
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divided into three colors by cross dichroic prism CDC. 

[0056]The green light G which polarized horizontally goes straight on, enters and reflects a cross dichroic prism 
in green liquid crystal cell G-LCD, penetrates wedge prism WP again, and reaches projector lens PG. )t is 
reflected by the red-reflex side of cross dichroic prism CDC, it enters and reflects in red liquid crystal cell R- 
LCD shown to the front, and reflects in respect of the red reflex again, and the red light R reaches the 
projection lens PJ via wedge prism WP, after being refracted with wedge prism WP. 

[0057]It is reflected in the blue reflector of cross dichroic prism CDC, is reflected by blue liquid crystal cell B- 
LCD shown in the back side in a figure, it is reflected again in a blue reflector, and the blue glow B results in the 
projector lens PJ. It is projected on the catoptric light of these 3 color on screen SR with the projector lens PJ. 
[0058]In the composition of drawing 2 (B), cross dichroic prism CDC, the 1st phase difference plate that forms 
lambda/2 of phase contrast between each liquid crystal cell LCD, and the 2nd phase difference plate that forms 
the phase contrast of lambda/4 are inserted. 

[0059]The conditions of drawing 1 (F) were acquired under the conditions into which light enters at right angles 
to a liquid crystal cell. In the optical system of drawing 2 (B), light enters aslant from a lower part to a liquid 
crystal cell. In the case of oblique incidence, the optimal angle of a phase difference plate receives abnormal 
conditions. Incident light is usually entered by the incidence angle of 25 degrees to the entrance plane of a cross 
dichroic prism. 

[0060]Drawing 2 (C) shows the relation of the optimal angle of lambda/2 phase difference plate and lambda/4 
phase difference plate for which it asked by SHUMYURESHO in the case of such oblique incidence, lambda/4 of 
retardation could be 155 nm to 138 nm and R to 1 15 nm and G to B. lambda/4 of retardation could be 155 nm to 
1 38 nm and R to 1 1 5 nm and G to B. 

[0061]The conditions of drawing 1 (F) and drawing 2 (C) are optimal conditions. Focusing on these angles, if it is 
within the limits of **3 times, the effective effect will be accepted. Preferably, an angle is chosen as the range 
of **1 time of these values. 

[0062]The optical system shown in drawing 2 (B) has entered light into the liquid crystal panel of three sheets 
using one wedge prism WP. The light reflected on the surface of each film of the polarizing plate in which this 
composition is inserted between a liquid crystal panel and a cross dichroic prism although there are few mark of 
an optic and they end, and a phase difference plate will lap with the emitted light from a liquid crystal panel. The 
light which has not entered into a liquid crystal panel serves as a noise component. As for the light reflected in 
each film surface, separating from an outputted ray is desirable. 

[0063]The light which enters at 22.5 degrees to the cross dichroic prism surface will form the incidence angle of 
30 degrees or more to the surface of wedge prism W. If an incidence angle becomes large, reflectance will 
increase and the light intensity which can be used wilt be restricted. 
[0064]Drawing 3 shows the optical system which can improve such a point. 
[0065]Drawing 3_ (A) -3 (D) shows the example of composition which can improve display quality. 
[0066]Drawing 3 (A) is the color separation of 3 board type high-reflective-liquid-crystal display, and an outline 
perspective view of a portion including an optical multiplexing optical system. The film group F which contains 
light polarizer and the phase difference plate of two or more sheets, respectively on the back of cross dichroic 
prism CDC and the side on either side, wedge prism WP, and liquid crystal cell LCD are arranged. A wedge prism 
has 8-degree a **3-degree vertical angle like the case of drawing 2 (B). Incident light enters into the entrance 
plane of cross dichroic prism CDC from a lower part horizontally by about 25-degree a **10-degree incidence 
angle. 

[0067]On the back of cross dichroic prism CDC, film group F-G for green is arranged, and wedge prism WP-G 
for green is arranged on the back, and green liquid crystal display cell G-LCD is arranged on the back, it doubles, 
and parts group G-COMP for green is constituted. Parts group R-COMP for red and parts group B-COMP for 
blue which show the same composition to the left and right laterals of cross dichroic prism CDC are arranged. 
[0068]Drawing 3 (B) shows the plan of the composition of drawing 3 (A) roughly. On three sides of cross dichroic 
prism CDC, film group F-G, F-B, and F-R are arranged first, wedge prism WP-G, WP-B, and WP-R are arranged 
on it, and liquid crystal panel G-LCD, B-LCD, and R-LCD are arranged at the back top. As for incident light, the 
green component G is supplied by s-polarized light, and the blue glow B and the red light R are supplied by p- 
polarized light. A p-polarized light ingredient is reflected by the reflector on the diagonal line of a cross dichroic 
prism. 

[0069]Drawing 3 (C) is a sectional view showing roughly the laminated constitution on the side of a cross 
dichroic prism. On the side of cross dichroic prism CDC, the light polarizer 1 , the lambda/2 phase difference 
plate 2, and the lambda/4 phase difference plate 3 are laminated, and wedge prism WP is arranged on it. Liquid 
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crystal panel LCD is arranged at the back side of wedge prism WP, and is making the angle in the film groups 1 , 
2, and 3. The light reflector 8 is formed in the back of liquid crystal panel LCD. 

[0070]Incident light enters with the 25.5 degrees of incidence angle as opposed to the side of a cross dichroic 
prism. After penetrating a film group, liquid crystal panel LCD is supplied in response to refraction of wedge 
prism WP. The light reflected by the film groups 1, 2. and 3 forms the 25.5 degrees of incidence angle to the side 
of a cross dichroic prism, and advances rightward. On the other hand, the light reflected by the liquid crystal 
layer is emitted with the smaller degree of angle of reflection by existence of wedge prism WP. Therefore, the 
light reflected by the film group and the light reflected by passing a liquid crystal layer are easily separable. 
Since the incidence angle which enters into cross dichroic prism CDC out of the air is smaller than the case 
where it enters into wedge prism WP of drawing 2 (B), reflection by an entrance plane can be suppressed. 
[0071] Drawing 3 (D) shows the composition of a liquid crystal cell roughly. A liquid crystal cell has a liquid crystal 
layer formed between one pair of substrates 5 and 6 with an N type liquid crystal (for example, Merck Co. make 
muF-7024). On the surface of the back substrate 6, the reflecting layer 8 which makes a picture element 
electrode is arranged, and the thin film transistor (TFT) 9 which controls the voltage of a picture element 
electrode is formed. 

[0072]Drawing 3 (A) According to the composition shown in -3 (D), although part mark increase compared with 
the composition of drawing 2 (B), the high-definition picture which has a low black level, and few noises can be 
displayed. If the conditions of drawing 2 (C) are fulfilled by this composition, extremely outstanding display 
properties can be acquired with it. This example of composition is mentioned later. 

[0073]In the high-reflective-liquid-crystal display, when lambda/2 board and lambda/4 board were used as a 
phase difference plate, it turned out that change of a retardation value has big influence on a black level, 
therefore contrast. 

[0074]Drawing 4 (A) shows the relation of the contrast over film thickness rate of change. The horizontal axis in 
a figure shows film thickness rate of change by %, and a vertical axis shows KONRASUTO. A film laminates 
lambda/2 board and lambda/4 board, shows the case where both the thickness of these two kinds of phase 
difference plates decreases, by curvilinear CR1, and the thickness of lambda/2 board decreases and it shows 
the characteristic when the thickness of lambda/4 board increases by curvilinear CR2. 

[0075]When both lambda/2 board and lambda/4 board show change of a same sign, change of contrast is not so 
large so that clearly from a figure, but when change of both phase difference plates arises with an inverse code, 
as shown in curvilinear CR2, the fall of big contrast is caused also by slight thickness fluctuations. Therefore, as 
for thickness change of the phase difference plate of an inverse code, preventing as much as possible is 
desirable. 

[0076]Drawing 4 (B) shows one example of composition which prevents the thickness fluctuations of the phase 
difference plate of an inverse code. In this example of composition, the lambda/2 board 2 arranged to the back 
side of the light polarizer 1 is formed with the two lambda/4 boards 2a and 2b which were started from the same 
lot. The lambda/4 board 3 is also formed with these lambda/4 boards 2a and lambda/4 board cut down from the 
same film as 2b. That is, one lambda/2 board and one lambda/4 board are constituted using three lambda/4 
boards cut down from the same lot (film). Since it is the phase difference plate cut down from the same film, the 
phase difference plate 2a, 2b, and 3 have the almost same thickness, and change of an inverse code can be 
prevented as much as possible. 

[0077]In drawing 4 (A), although the relation of the contrast over film thickness rate of change was shown, film 
thickness rate of change can also be considered to be change of a retardation value. That is, to avoid as much 
as possible is desired [ changing retardation to an inverse code to lambda/2 and lambda/4, and ]. 
[0078]Drawing 4 (C) shows the example of composition which can prevent inverse code change of a retardation 
value, the lambda/2 board 2 — drawing 4 (B) — it may form with two lambda/4 boards similarly. The lambda/4 
board 3x is formed so that it may have retardation smaller than lambda/4, for example. The liquid crystal layer 7 
inserted into both the boards 5 and 6 of the liquid crystal cell 4 shall realize slight phase contrast by voltage 
adjustment. When retardation with the liquid crystal layer 7 slight together with the lagging axis of the lambda/4 
board 3x in the lagging axis of the liquid crystal layer 7 is shown, lambda/4 exact board is formed by composition 
with the lambda/4 board 3x. 

[0079]Since the retardation which the liquid crystal layer 7 forms can be adjusted with voltage, it can choose as 
the agreement retardation change of retardation change of the lambda/2 board 2, the lambda/4 board 3x, and 
lambda/4 board that the liquid crystal layer 7 forms cooperatively by choosing voltage. Retardation of the 
lambda/4 board 3x is made larger than lambda/4, and it may be made to make the lagging axis of the lambda/4 
board 3x, and the orientation of the liquid crystal layer 7 cross at right angles. 
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[0080]Drawing_4 (D) shows other composition. In this composition, the liquid crystal cell 4 containing the liquid 
crystal layer 7 inserted into the back of the light polarizer 1 and the lambda/2 board 2 at the substrates 5 and 6 
is arranged directly. The liquid crystal layer 7 can choose arbitrarily the retardation within the limits which 
sandwich lambda/4 by voltage impressing. That is, the retardation of the liquid crystal layer 7 adjusts to a larger 
value than lambda/4 or a small value by whether the lambda/2 board 2 is larger than lambda/2 of retardation, or 
small. Thus, the numerals of change of two kinds of phase difference plates can be made into identical codes. 
[0081] As a material of a phase difference plate, organic materials, such as polycarbonate and poly vinyl alcohol, 
can be used. 

[0082]Drawing 8 (A) shows the wavelength dispersion of the reflectance of polycarbonate PC and the poly vinyl 
alcohol PVA. In a figure, a horizontal axis shows the wavelength lambda in the unit nm, and a vertical axis shows 
the ratio of reflectance Rlambda in the wavelength lambda to reflectance R 550 in the wavelength of 550 nm. 
Curvilinear PC shows the wavelength dispersion of polycarbonate and the curve PVA shows the wavelength 
dispersion of poly vinyl alcohol. Both characteristic has the tendency for R lambda/R 550 to fall as wavelength 
becomes long, but the PVA is [ the extent ] remarkably smaller. 

[0083] Drawing 8 (B) -8 (F) shows the reflectance of ******, when [ whole ] a phase difference plate is 
sandwiched and changed between light polarizer and a reflector and light is entered into it from a front face. The 
lagging axis of the phase difference plate is optimized so that reflectance may be made low. 
[0084]Drawing 8 (B) shows the result of having carried out the simulation of the change of the reflectance to the 
wavelength lambda when lambda/4 board is formed by polycarbonate (PC) 1 sheet. 

[0085]Drawing 8 (C) shows the result of having simulated change of the reflectance to the wavelength lambda 
when lambda/4 board is formed by one poly vinyl alcohol (PVA). By using PVA compared with drawing 8 (B) 
shows that wavelength dispersion can be reduced. 

[0086]Using polycarbonate, drawing 8 (D) forms one lambda/2 board and one lambda/2 board, and shows the 
result of having simulated change of the reflectance to the wavelength lambda when it has arranged to the 
optimal angle. By using the phase difference plate of two sheets, compared with drawing 8 (B), wavelength 
dispersion can be reduced remarkably, and reflectance can be reduced. 

[0087]Using PVA, drawing 8 (E) creates one lambda/2 board and one lambda/4 board, and shows the result of 
having simulated wavelength dispersion when combined with the optimal angle. Compared with drawing 8 (D), 
reflectance decreases further and a possibility that a good black display will be obtained is shown. 
[0088] Drawing 8 (F) is a graph which shows the result of having simulated wavelength dispersion when lambda/4 
board was created by polycarbonate, lambda/2 board was formed by PVA and the phase difference plate of two 
sheets was combined with the optimal angle. 

[0089]If these results are considered, when PVA is used rather than polycarbonate, wavelength dispersion can 
control more effectively, and a possibility that a better black level can be obtained is shown. However, when a 
manufacturing process etc. are taken into consideration, it is desirable for polycarbonate to have the feature 
which is easier to treat than PVA, and to use such materials properly according to conditions. 
[0090]The method shown in drawing 1(F) and drawing 2 (C) is specifically realizable with various composition. 
Hereafter, the example of composition which can obtain a good black level is explained. 

[009 1 ]Drawing 9 (A) and 9 (B) show roughly the case where the liquid crystal in which perpendicular orientation 
is shown is used, when the liquid crystal in which homogeneous orientation is shown is used as a liquid crystal 
layer material. 

[0092]In both figures, the lambda/2 board 2 is arranged at the back side of the polarizing plate 1 . To this 
lambda/2 board, it may create by laminating the two lambda/4 boards 2a and 2b. The lambda/4 board 3 is 
arranged at the back side of lambda/2 board. The liquid crystal cell 4 is arranged at the back side of lambda/3 
board. The liquid crystal cell 4 has the composition by which the liquid crystal layer 7 was pinched between the 
two substrates 5 and 6. The reflector 8 is formed on the surface of the substrate 6 by the side of the back. 
[0093]In drawing 9 (A), when a liquid crystal element impresses voltage among both the substrates 5 and 6 using 
the liquid crystal in which homogeneous orientation parallel to a substrate is shown along the orientation 
direction on a substrate as the liquid crystal layer 7, the case where a liquid crystal layer changes to 
perpendicular orientation is shown. 

[0094]Drawing 9 (B) shows the case where it changes to homogeneous arrangement, when voltage is impressed 
among both the substrates 5 and 6 using the liquid crystal in which a liquid crystal element carries out 
perpendicular orientation to a substrate as the liquid crystal layer 7. The liquid crystal element near the interface 
of the substrates 5 and 6 shows the state where it is restrained by strong anchor power on the substrate, also 
at the time of voltage impressing. 
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[0095]Not only when carrying out orientation of homogeneous orientation and the perpendicular orientation in 
parallel or vertically to a substrate thoroughly but the case where few angles are made shall be included. 
[0096]Drawing 9 (C) shows the state where the lagging axis R1 of the lambda/2 board 2 and the lagging axis R2 
of the lambda/4 board 3 were arranged at the optimal angle. 

[0097]Drawing 9 (D) shows roughly retardation change of the liquid crystal layer 7 used combining the phase 
difference plate of the direction shown in drawing 9 (C). The retardation of the liquid crystal layer 7 is generated 
in the lagging axis and uniform direction of the lambda/4 board 3. The retardation of the liquid crystal layer 7 is 
set to about 0 at the time of perpendicular orientation. When the retardation of the liquid crystal layer 7 is 0, 
incident light receives retardation with the lambda/2 board 2 and the lambda/4 board 3. If the lagging axis of the 
lambda/2 board 2 and the lambda/4 board 3 fulfills the optimal conditions, the optimal black display will be 
obtained. 

[0098]If the liquid crystal layer 7 comes to show lambda/4 of retardation, the sum of the retardation of the 
lambda/4 board 3 and the liquid crystal layer 7 will be lambda/2, in accordance with the polarization direction of 
incident light, the polarization direction of emitted light will pass a polarizing plate, and catoptric light will emit it. 
Therefore, a liquid crystal panel serves as a white display at this time. 

[0099]Drawing 9 (E) shows the case where the retardation axis of the liquid crystal layer 7 is arranged in 
direction crossing at a right angle, to the lagging axis of the lambda/4 board 3. For example, when homogeneous 
orientation of the liquid crystal layer 7 is carried out, it shows the retardation of 3lambda/ 4, and when 
perpendicular orientation is carried out, it shows about 0 retardation. When retardation is 0, a liquid crystal panel 
serves as a black display like the above-mentioned. If a liquid crystal layer shows the retardation of 3lambda/ 4, 
the synthetic retardation of the lambda/4 board 3 and the liquid crystal layer 7 will be lambda/2 of the directions 
which intersect perpendicularly with an optimum direction. At this time, it becomes parallel [ the polarization 
direction of catoptric light ] to the polarization direction of incident light, and catoptric light penetrates a 
polarizing plate and realizes a white display. 

[0100]Drawing 9 (F) shows the case where the direction of the lagging axis R2 of the lambda/4 board 3 is 
chosen in the direction which intersects perpendicularly with the optimum direction shown in drawing 1 (F) and 
drawing 2 (C). The way things stand, a black display is unrealizable. 

[0101]Drawing 9 (G) shows roughly the orientation direction of the liquid crystal layer 7 combined with the phase 
difference plate shown in drawing 9 (F). When homogeneous orientation of the liquid crystal layer 7 is carried out, 
it shows lambda/2 of retardation in the lagging axis of lambda/4 board, and the direction which goes direct. The 
sum of the retardation of the lambda/4 board 3 and the liquid crystal layer 7 shows lambda/4 of retardation 
values in the direction of retardation of a liquid crystal layer. Therefore, the optimal black display is obtained at 
this time. If the liquid crystal layer 7 carries out perpendicular orientation, the retardation of the liquid crystal 
layer 7 will be lost and will serve as a white display. 

[01 02]Drawing 9 (H) shows the composition which omitted lambda/4 board. Only the lambda/2 board 2 is used 
as a phase difference plate. The function of lambda/4 board is given by the liquid crystal layer 7. 
[0103]Drawing 9 (I) shows change of the retardation of the liquid crystal layer 7. When the liquid crystal layer 7 
carries out homogeneous orientation, the liquid crystal layer 7 achieves the function of lambda/4 phase 
difference plate arranged in the optimum direction. The optimal black display is obtained at this time. If the liquid 
crystal layer 7 carries out perpendicular orientation, the function of lambda/4 board will be lost and it will 
become a white display. 

[0104]Such functional constitution is realizable according to further various gestalten. 
[0105]Drawing 10 (A) -10 (E) shows drawing 9 (C) and one gestalt which realizes the function of 9 (D). 
[0106]In drawing 10 (A), the composition of a liquid crystal display is shown in a center section. The lambda/2 
board 2 is arranged at the back side of the light polarizer 1. This lambda/2 board can be formed with the two 
lambda/4 boards 2a and 2b as mentioned above. The lambda/4 board 3 whose retardation is lambda/4 exactly is 
arranged at the back side of the lambda/2 board 2. The liquid crystal cell which pinched the liquid crystal layer 7 
between one pair of substrates 5 and 6 at the back side of the lambda/4 board 3 is arranged. The reflector 8 is 
formed on the surface of the back substrate 6. 

[0107]The liquid crystal layer 7 can take selectively the homogeneous orientation shown in left-hand side, and 
the perpendicular orientation shown in right-hand side. When homogeneous orientation is taken, a retardation 
value will be lambda/4 exactly, and the orientation of the liquid crystal layer 7 is the lambda/4 board 3 and the 
direction. 

[0108]The left-hand side of dra win g 10 (A) shows the conversion process of light when the liquid crystal layer 7 
carries out homogeneous orientation. The light which penetrated the light polarizer 1 turns into the linear 
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polarization P1, and turns into the linear polarization P2 which changed the direction by passing the lambda/4 
board 2. The linear polarization P2 turns into the circular light P3 by penetrating the lambda/4 board 3. When the 
circular light P3 penetrates the liquid crystal layer 7 which functions as lambda/4 board further, the linear 
polarization P2 and the linear polarization P4 which intersects perpendicularly are formed. 
[0109]It is reflected in the reflector 8 and this linear polarization P4 turns into the circular light P3 and the 
circular light P5 of an opposite direction by penetrating the liquid crystal layer 7 again. The circular light P5 
turns into the linear polarization P6 by penetrating the lambda/4 board 3. The linear polarization P6 is direction 
parallel to the linear polarization P2. The linear polarization P6 turns into the linear polarization P7 by 
penetrating the lambda/2 board 2. The linear polarization P7 is the linear polarization P1 and a uniform direction, 
and penetrates the light polarizer 1 . Thus, a white display is attained. 

[01 10]The drawing 10 (A) right-hand side shows conversion of light when the liquid crystal layer 7 carries out 
perpendicular orientation. It is the same as that of the case where it is shown in the left-in-the-figure side until 
it penetrates the light polarizer 1 and penetrates the lambda/4 board 3. Since the liquid crystal layer 7 is 
carrying out perpendicular orientation, the circular light P3 is not influenced by the liquid crystal layer 7, but 
when the liquid crystal layer 7 is penetrated, it turns into the same circular light P4a. 

[0111]The circular light P4a reflected in the reflector 8 penetrates the liquid crystal layer 7 as it is, turns into 
the circular light P5a, and turns into the linear polarization P6a by penetrating the lambda/4 board 3. The linear 
polarization P6a is direction which intersects perpendicularly with the linear polarization P2. The linear 
polarization P6a penetrates the lambda/2 board 2, and changes to the linear polarization P7a. The linear 
polarization P1 and the linear polarization P7a aim to cross at right angles, and is intercepted by the light 
polarizer 1 . Thus, a black display is attained. 

[01 12]Drawing 10 (B) carries out homogeneous orientation, when the liquid crystal layer 7 is a non-electric field, 
and it shows the relation of the lambda/2 board 2 in the case of carrying out perpendicular orientation by an 
applied electric field, the lambda/4 board 3, and the direction of retardation of the liquid crystal layer 7. 
[01 13]Prawing 10_(C) is a graph which shows roughly change of the reflectance to the voltage in the case of 
drawing 10 (B). At the time of impressing no voltage, it will be in the state on the left-hand side of drawing 10 
(A), if reflectance is high, a white display is made, carries out voltage impressing and the liquid crystal layer 7 
carries out perpendicular orientation, catoptric light will be intercepted, reflectance is set to 0, and a black 
display is realized. 

[01 14]Drawing 10 (D) carries out the intention of the perpendicular, when the liquid crystal layer 7 is a non- 
electric field, and it shows roughly change of the lambda/2 board 2 in the case of changing with voltage 
impressing to homogeneous orientation, the lambda/4 board 3, and the direction of retardation of the liquid 
crystal layer 7. Except being reversed with the case where the retardation of the liquid crystal layer 7 is drawing 
10 (B), it is the same as that of drawing 10 (B). 

[01 15]Drawing 10 (E) shows roughly change of the reflectance R to the voltage in the case of drawing 10 (D). In 
the state of impressing no voltage, the liquid crystal layer 7 is perpendicular orientation, and as shown in the 
drawing 10 (A) right-hand side, catoptric light is intercepted by the light polarizer 1 . For this reason, an 
impressing no voltage state is a black display. When voltage is impressed and it goes, the liquid crystal layer 7 
changes to homogeneous orientation, and goes, the reflectance R increases gradually, and the greatest 
reflectance is shown when the liquid crystal layer 7 shows lambda/4 of retardation. 

[01 16]Drawing 10 (A) In -10 (E), the case where the lambda/4 board 3 and the liquid crystal layer 7 showed 
lambda/4 of retardation exactly was explained. As mentioned above, if change of the retardation value of 
lambda/2 of boards and change of the retardation value of the lambda/4 board 3 serve as an inverse code, a 
black level will be raised and contrast will fall greatly. In order to prevent this, it is effective that the member 
which achieves the function of lambda/2 board and lambda/4 board shows the same polar retardation change. 
[01 1 7] Although drawing 1 1 (A) is the same composition as drawing 10 (A), When the retardation value of the 
lambda/4 board 3 is more slightly [ than lambda/4 ] small and homogeneous orientation of the liquid crystal layer 
7 is carried out slightly, When lambda/4 of retardation can be formed with the lambda/4 board 3 and 
homogeneous orientation is carried out enough, it is constituted so that lambda/2 of retardation can be realized 
with the lambda/4 board 3. 

[01 18]Drawing 1 1 (A) and left-hand side show how the polarization condition of incident light changes. The linear 
polarization PI which passed the light polarizer 1 turns into the linear polarization P2 with the lambda/2 board 2, 
and when retardation penetrates the lambda/4 board 3 slightly smaller than lambda/4, it turns into the elliptical 
polarization P3. This elliptical polarization P3 turns into the linear polarization P2 and the linear polarization P4 
which intersects perpendicularly by penetrating the liquid crystal layer 7 with a slightly larger retardation value 
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than lambda/4. 

[01 19]The linear polarization P4 reflected by the reflector 8 turns into the elliptical polarization P3 and the 
elliptical polarization P5 for reverse, when retardation penetrates the slightly larger liquid crystal layer 7 than 
lambda/4. When retardation penetrates the lambda/4 board 3 slightly smaller than lambda/4, the elliptical 
polarization P5 turns into the linear polarization P2 and the parallel linear polarization P6, penetrates the 
lambda/2 board 2, and turns into the linear polarization P7. The linear polarization P7 is the linear polarization P1 
and a uniform direction, penetrates the light polarizer 1 and shows a white display. 

[01 20]The liquid crystal layer 7 serves as perpendicular orientation which left homogeneous orientation slightly, 
and the drawing 11 (A) right-hand side shows the case where lambda/4 of phase contrast is formed in 
collaboration with the lambda/4 board 3. The elliptical polarization P3 which penetrated the lambda/4 board 3 
changes to the circular light P4a by penetrating the liquid crystal layer 7 which carried out homogeneous 
orientation slightly. 

[0121]By penetrating the liquid crystal layer 7, the circular light P4a reflected in the reflector 8 turns into the 
elliptical polarization P5a, and when retardation penetrates the lambda/4 board 3 slightly smaller than lambda/ 4, 
it changes to the linear polarization P2 and the linear polarization P6a which intersects perpendicularly. The 
linear polarization P6a turns into the linear polarization P7a by penetrating the lambda/2 board 2. This linear 
polarization P7a aims to go direct with the linear polarization PI, is intercepted by the light polarizer 1, and 
realizes a black display. 

[0122]A liquid crystal layer is homogeneous orientation at the time of a non-electric field, and drawing 1 1 (B) 
shows roughly the relation of the retardation of lambda/2 board in the case of changing with voltage impressing 
to linear polarization, the lambda/4 board 3, and the liquid crystal layer 7. The retardation of the lambda/4 board 
3 is smaller than lambda/4, and when lambda/4 of retardation is realized together with the liquid crystal layer 7 
which carried out perpendicular orientation mostly and the liquid crystal layer 7 carries out homogeneous 
orientation enough, lambda/2 of retardation is realized together with the lambda/4 board 3. 
[01 23]PrawjngJ. 1 JC) shows the relation of the reflectance to the impressed electromotive force in arrangement 
of drawing 1 1 (B). In the state where voltage is not impressed, reflectance does not yet serve as the maximum. 
Voltage is impressed, and as for the reflectance R, the maximum is taken, when the liquid crystal layer 7 
changes to perpendicular orientation slightly and realizes lambda/2 of retardation together with the lambda/4 
board 3. 

[0124]When it increases and goes impressed electromotive force, the retardation of the liquid crystal layer 7 
decreases and it becomes lambda/4 of retardation together with the retardation of the lambda/4 board 3, the 
reflectance R shows the minimum value. Since retardation will become smaller than lambda/4 if voltage is 
furthermore impressed and the liquid crystal layer 7 carries out perpendicular orientation thoroughly, reflectance 
is raised slightly. 

[0125]The liquid crystal layer 7 is perpendicular orientation in the state of a non-electric field, and drawing 1 1 
(D) shows the case where it changes with applied electric fields to homogeneous orientation. When this 
perpendicular orientation impresses voltage including pre CHIIRUTO, the direction from which a liquid crystal 
element breaks down is chosen so that it may be in agreement with the direction of retardation of the lambda/4 
board 3. 

[0126]The liquid crystal layer 7 realizes lambda/4 of retardation in collaboration with the lambda/4 board 3, when 
it changes to homogeneous orientation slightly, and when homogeneous orientation is fully carried out, it realizes 
lambda/2 of retardation in collaboration with the lambda/4 board 3. 

[0127]Drawing 1 1 (E) shows change of the reflectance R to the impressed electromotive force V in the case of 
drawing 1 1 (D). In the state of impressing no voltage, the liquid crystal layer 7 is perpendicular orientation, and 
since the retardation of the lambda/4 board 3 is smaller than lambda/4, reflectance shows the value raised 
rather than 0. If a liquid crystal element falls slightly by voltage impressing, the retardation of the lambda/ 4 
board 3 and the retardation of the liquid crystal layer 7 will be doubled, lambda/4 of retardation will be realized, 
and the reflectance R will serve as the minimum value. If voltage is furthermore impressed, retardation increases 
gradually, and when it becomes lambda/2 of retardation, the reflectance R will serve as the maximum. 
[0128]In the above composition, the orientation direction of a liquid crystal layer and the direction of the lagging 
axis of lambda/4 were coincided. By making these directions perpendicular, the same function is also realizable. 
[0129]Drawing 12. (A) -12 (E) shows the example of composition at the time of using arrangement of the 
lambda/2 board 2 shown in drawing 9 (C), and the lambda/4 board 3, and arrangement of the liquid crystal layer 
7 shown in drawin g 9 (E). 

[0130]ln drawing 12 (A), the light polarizer 1, the lambda/2 board 2, and the lambda/4 board 3 are the same as 
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that of the above-mentioned composition. The retardation of the lambda/4 board 3 is chosen so that it may 
become large slightly rather than lambda/4. The liquid crystal layer 7 can take homogeneous orientation and 
perpendicular orientation selectively, and when homogeneous orientation is carried out, it chooses retardation so 
that it may become larger than 3lambda/4. The lambda/4 board 3 and the liquid crystal layer 7 enable it to 
realize lambda/4 of retardation, and lambda/2 of direction crossing at a right angle of retardation jointly by 
having such composition. 

[0131]The liquid crystal layer 7 carries out homogeneous orientation of the drawing 12 (A) left-hand side, and 
change of the polarization condition of incident light in case the liquid crystal layer 7 and the lambda/4 board 3 
form lambda/2 of retardation perpendicularly to the optimal lagging axis for a black display cooperatively is 
shown. The linear polarization P2 which passed the lambda/2 board 2 turns into the elliptical polarization P3, 
when retardation penetrates the lambda/4 slightly larger board 3 than lambda/4. This elliptical polarization P3 
changes to the linear polarization P4, when the retardation of direction crossing at a right angle penetrates the 
slightly larger liquid crystal layer 7 than 3lambda/4. By penetrating the liquid crystal layer 7, the linear 
polarization P4 reflected in the reflector 8 changes to the elliptical polarization P5, and turns into the linear 
polarization P6 by penetrating the lambda/4 board 3 further. The linear polarization P6 penetrates the lambda/2 
board 2, and turns into the linear polarization P7. This linear polarization P7 is the linear polarization P1 and a 
uniform direction, penetrates the light polarizer 1 and realizes a white display. 

[0132]The liquid crystal layer 7 almost carries out perpendicular orientation of the drawing 12 (A) right-hand 
side, and retardation realizes lambda/4 of retardation in cooperation with the lambda/4 slightly larger board 3 
than lambda/4. The linear polarization P2 which penetrated the lambda/2 board 2 turns into the elliptical 
polarization P3, when retardation penetrates the lambda/4 slightly larger board 3 than lambda/4. This elliptical 
polarization P3 turns into the circular light P4a by penetrating the liquid crystal layer 7 which carried out 
homogeneous orientation slightly. 

[0133]By penetrating the liquid crystal layer 7, the circular light P4a reflected in the reflector 8 serves as 
elliptical polarization Pa, when retardation penetrates the lambda/4 slightly larger board 3 than lambda/4, turns 
into the linear polarization P6a, and turns into the linear polarization P7a by penetrating the lambda/2 board 2 
further. The linear polarization PI and the linear polarization P7a aim to cross at right angles, and is intercepted 
by the light polarizer 1 . Thus, a black display is realized. 

[0134]The liquid crystal layer 7 is homogeneous orientation at the time of a non-electric field, and drawing 12 
(B) shows roughly the relation of the retardation of the lambda/2 board 2 in the case of changing with voltage 
impressing to perpendicular orientation, the lambda/4 board 3, and the liquid crystal layer 7. 
[01 35] Drawing J_2 (C) shows the relation of the reflectance R to the impressed electromotive force V in 
arrangement of drawing 12 (B). If the impressed electromotive force V is increased, the liquid crystal layer 7 
which carried out homogeneous orientation first will carry out orientation perpendicularly slightly, and retardation 
will decrease. When the sum of the retardation of the lambda/4 board 3 and the retardation of the liquid crystal 
layer 7 will be lambda/2 in the orientation direction of the liquid crystal layer 7, the reflectance R serves as the 
maximum. 

[0136]If impressed electromotive force is furthermore increased, the liquid crystal layer 7 will increase the 
tendency of perpendicular orientation, and the reflectance R will decrease gradually. When the liquid crystal layer 
7 will carry out perpendicular orientation mostly and synthetic retardation with the lambda/4 board 3 will be 
lambda/4 exactly in the direction of retardation of the lambda/4 board 3, the reflectance R serves as the 
minimum. 

[0137]The liquid crystal layer 7 carries out perpendicular orientation of drawing 12 (D), and it shows roughly the 
relation of the retardation of the lambda/2 board 2 in the case of carrying out homogeneous orientation to the 
vertical method to the lagging axis of the lambda/4 board 3 by voltage impressing, the lambda/4 board 3, and the 
liquid crystal layer 7. 

[01 38] Drawing 12 (E) shows roughly the relation of the reflectance R to the impressed electromotive force V in 
the case of drawingj? (D). When voltage will be impressed slightly and the synthetic retardation of the liquid 
crystal layer 7 and the lambda/4 board 3 will be lambda/4, the reflectance R serves as the minimum, and if 
impressed electromotive force is increased further, the reflectance R will increase. When the synthetic 
retardation of the lambda/4 board 3 and the liquid crystal layer 7 will be lambda/2 in the direction of retardation 
of the liquid crystal layer 7, the reflectance R serves as the maximum. 

[01 39]Drawing 1 3 (A) -13 (E) shows the case where the orientation relationship of drawing 12 (A) - the 
lambda/4 board 3 in 12 (E), and the liquid crystal layer 7 is reversed. When homogeneous orientation of the liquid 
crystal layer 7 is carried out, it shall show lambda/2 of retardation. 
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[0140]In the left-hand side of drawing 13 (A), since the light which penetrated the lambda/4 board 3 has shifted 
from the case where a lagging axis is drawing 12 (A) 90 degrees, direction of the circular light formed becomes 
reverse. The light in which the liquid crystal layer 7 penetrated the liquid crystal layer 7 since a lagging axis 
shifted 90 degrees and retardation was chosen as lambda/2 turns into the circular light P4a for reverse. 
[0141]By penetrating the liquid crystal layer 7, the circular light P4a reflected in the reflector 8 turns into the 
circular light P5a for reverse, and turns into the linear polarization P6 by penetrating the lambda/4 board 3. The 
linear polarization P6 penetrates the lambda/2 board 2, and turns into the linear polarization P7. To the linear 
polarization P1, the linear polarization P7 is direction crossing at a right angle, is intercepted by the light 
polarizer 1 and realizes a black display. 

[0142]The drawing 13 (A) right-hand side shows change of light when the liquid crystal layer 7 carries out 
perpendicular orientation. The circular light P3a which penetrated the lambda/4 board 3 penetrates the liquid 
crystal layer 7 of perpendicular orientation, and turns into the circular light P4b. 

[0143]The circular light P4b reflected in the reflector 8 penetrates the liquid crystal layer 7 of perpendicular 
orientation, turns into the circular light P5b, and turns into the linear polarization P6 by penetrating the lambda/4 
board 3. The linear polarization P6 penetrates the lambda/2 board 2, and turns into the linear polarization P7. 
The linear polarization P7 is the linear polarization P1 and a uniform direction, penetrates the light polarizer 1 
and realizes a white display. 

[01 44]The liquid crystal layer 7 carries out homogeneous orientation of drawing 1 3 (B) in the state of a non- 
electric field, and the relation of the retardation of the tambda/2 board 2 in the case of changing with voltage 
impressing to perpendicular orientation, the lambda/4 board 3, and the liquid crystal layer 7 is shown roughly. 
[0145]Drawing 13 (C) shows change of the reflectance R to the impressed electromotive force V in the case of 
drawing 13 (B). If it chooses so that slightly bigger retardation than lambda/2 may be shown when the liquid 
crystal layer 7 carries out homogeneous orientation, when the voltage V is increased slightly, the synthetic 
retardation of the lambda/4 board 3 and the liquid crystal layer 7 will be lambda/4, and the reflectance R will 
serve as the minimum. If the voltage V is increased, the retardation of the liquid crystal layer 7 will be lost and 
the reflectance R will take the maximum. 

[0146]The liquid crystal layer 7 carries out perpendicular orientation of drawing 13 (D) in the state of a non- 
electric field, and the relation of the retardation of the lambda/2 board 2 in the case of changing with voltage 
impressing to homogeneous orientation, the lambda/4 board 3, and the liquid crystal layer 7 is shown roughly. 
[01 47]Drawing 13 (E) shows the relation of the reflectance R to the impressed electromotive force V in the case 
of drawing 13 (D). 

[01 48]If the retardation value of the lambda/4 board 3 is beforehand shifted from the desired value to the 
certain direction and synthetic retardation is adjusted with the retardation of the liquid crystal layer 7 in the 
composition of drawing 1 1 - drawing 13, A measure when change of the lambda/2 board 2 and the lambda/4 
board 3 shifts from a desired value to an opposite direction can be taken. That is, it becomes possible to prevent 
the unwilling fall of contrast. 

[0149]In above-mentioned composition, the white display and the black display were further obtained using the 
retardation of a liquid crystal layer using lambda/2 board and lambda/4 board. It is also possible to constitute 
lambda/4 board by a liquid crystal layer not using lambda/4 separate board. 

[01 50]Drawing 1 14 (A) -14 (E) shows the example of composition which realized the function of lambda/4 board 
by the liquid crystal layer not using lambda/4 board. The lambda/2 board 2 is arranged and the liquid crystal cell 
which contains the liquid crystal layer 7 in the back side of the lambda/2 board 2 is arranged at the back side of 
the light polarizer 1 . The liquid crystal layer 7 can realize the function of lambda/4 board selectively. When the 
liquid crystal layer 7 carries out homogeneous orientation, the retardation of abbreviation lambda / 4 arises, and 
retardation is set to about 0 when the liquid crystal layer 7 carries out perpendicular orientation. 
[0151]The drawing 14 (A) left-hand side shows change of incident light when the liquid crystal layer 7 carries out 
homogeneous orientation. The linear polarization P1 which penetrated the light polarizer 1 changes with 
lambda/2 boards 2 to the linear polarization P2. The linear polarization P2 changes with the liquid crystal layers 
7 of the homogeneous orientation arranged to the determined direction to the circular light P4. 
[01 52]The circular light P4 reflected in the reflector 8 changes to the linear polarization P6 by penetrating the 
liquid crystal layer 7. The linear polarization P6 penetrates lambda/2 board, and turns into the linear polarization 
P7. The linear polarization P7 lies at right angles to the linear polarization P1, is intercepted by the light polarizer 
1, and realizes a black display. 

[0153]The drawing 14 (A) right-hand side shows change of light when the liquid crystal layer 7 carries out 
perpendicular orientation. By the liquid crystal layer 7 which carried out perpendicular orientation, the linear 
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polarization P2 which penetrated the lambda/2 board 2 is not influenced, but reaches the reflector 8 as the 
linear polarization P4a. The linear polarization P4a reflected in the reflector 8 penetrates the liquid crystal layer 
7, turns into the linear polarization P6a, penetrates the lambda/2 board 2, and turns into the linear polarization 
P7a. The linear polarization P7a is the linear polarization PI and a uniform direction, penetrates the light 
polarizer 1 and realizes a white display. 

[0154]Drawing 14 (B) shows the relation of the retardation of the lambda/2 board 2 in case the liquid crystal 
layer 7 carries out homogeneous orientation by a non-electric field, and the liquid crystal layer 7. By impressing 
voltage to the liquid crystal layer 7, homogeneous orientation changes to perpendicular orientation. 
[0155]Drawing 14 (C) shows the relation of the reflectance R to the impressed electromotive force V in 
arrangement of drawing 14 (B). 

[0156]The liquid crystal layer 7 carries out perpendicular orientation of drawing 14 (D) by a non-electric field, 
and it shows the relation of the retardation of the lambda/2 board 2 in the case of carrying out homogeneous 
orientation by voltage impressing, and the liquid crystal layer 7. 

[0157]Drawing 14 (E) shows the relation of the reflectance R to the impressed electromotive force V in the 
composition of drawing 14 (D). 

[0158]Drawing 15 (A) -15 (E) shows the case where the retardation at the time of the homogeneous 
arrangement of the liquid crystal layer 7 is slightly chosen from lambda/4 greatly, in the composition of drawing 
14 (A) - 14 (E). Drawing 15 (A) -15 (E) corresponds to drawing 14 (A) - 14 (E), respectively. Since the 
retardation of the liquid crystal layer 7 is larger than lambda/4, when it changes to perpendicular orientation 
slightly, lambda/4 of retardation is realized. For this reason, the relation of the reflectance R to the impressed 
electromotive force V changes, as shown in drawing 15 (C) and 1 5 (E). That is, by adjustment of voltage, the 
optimal retardation can be adjusted and a risk of changing a retardation value to an inverse code can be 
prevented. 

[01 59]In above-mentioned explanation, it was assumed that lambda/2 board, lambda/4 board, and the orientation 
direction of a liquid crystal layer could be arranged correctly. Actually, when setting up these directions, it is 
difficult to avoid an angle error. 

[0160]When investigated using the simulator about each optic axis of the transmission axis of a polarizing plate, 
lambda/2 board, and lambda/4 board, and the orientation direction of the liquid crystal cell, as for the angle 
which a polarizing plate transmission axis and the optic axis of each phase difference plate make, it turned out 
that the angle which lambda/2 board and lambda/4 board instead of a problem makes so much influences 
contrast greatly. 

[0161]As mentioned above, if the angle at which theta,, a polarizing plate transmission axis, and lambda/4 board 
make the angle which a polarizing plate transmission axis and lambda/2 board make is made into theta 2 , the best 
black at the time of theta 2 =2theta,+44 degree will be obtained. If these two relations, angle theta 1 and theta 2 , 
are protected, change of some of each angle itself will be allowed. However, the axial accuracy of each board is 
about **1 time, and theta 2 "2theta , may shift about a maximum of 3 times. 

[01 62]It turned out that the liquid crystal layer which is carrying out perpendicular orientation uses the 
retardation slightly generated as a tilt, and can optimize the generating direction as a compensation means of an 
angle gap. 

[0163]DrawingJ6_(A) shows the composition of a sample. The liquid crystal layer 7 is connected between the 
glass substrates 5 and 6 of a couple. On the back side board 6, the thin film transistor (TFT) containing the gate 
electrode 21, the gate dielectric film 22, the active semiconductor layer 23, the data bus (drain electrode) 24, 
and the source electrode 25 is formed. TFT is covered with the insulation protection film 26 which has a 
flattening function. The reflector 28 is formed via the contact hole 27 which penetrates an insulation protection 
film. Black-matrix BM was formed on the front-face side board 5, and the window of 71% of a numerical aperture 
is demarcated. 

[0164]Drawing 16 (B) and 16 (C) are the graphs which investigated what kind of thing the influence which the 
orientation direction of a liquid crystal has was, when the optic axis of lambda/2 board makes 1 3 degrees a 
polarizing plate transmission axis and the angle to make and it shifts in a plus direction and the minus direction 
from 70 degrees whose lambda/4 boards are optimal angles. The horizontal axis in a figure shows orientation 
direction Q LC of a liquid crystal layer with the relative angle to a polarizing plate transmission axis, and a vertical 
axis shows black luminosity in an arbitrary unit. The black display with a better value with lower black luminosity 
is obtained. 

[0165]Drawing 16 shows the case where lambda/2 board set the polarizing plate transmission axis and the angle 
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to make as 1 3 degrees, and sets angle theta 2 of lambda/4 board as many [ twice ] theta 2 =72 degrees and 
theta 2 =71 degree high 1 degree from 70 optimal angles. 

[0166]Drawing 16 (C) shows the case where it is set as theta 2 =68 degree lower 2 degrees than 70 optimal 
angles and theta 2 =69 degree low 1 degree. In the case of theta 2 =72 degree, the curve R+2 shows change of the 
black luminosity from which the curve R+1 is obtained by the orientation direction of a liquid crystal in the case 
of theta 2 =71 degree. In the case of theta 2 =68 degree, the curve R-2 shows change of the black luminosity from 
which the curve R-1 is obtained by change of the orientation direction of a liquid crystal in the case of 
theta 2 =69 degree. 

[0167]Both the curve R+2 and R+1 show the minimum at orientation direction theta LC =20 degree of the liquid 
crystal layer. By the angle gap of theta 2 , although amplitude changed, it produced the minimum at the same 
angle. 

[0168]The curve R-2 and R-1 produced the minimum of black luminosity at orientation direction theta )c =1 10 
degree of the liquid crystal layer. Like the case of an angle gap of plus, even if it changed the angle gap, the 
position which the minimum produces did not change. This shows that it is preferred that deltatheta which is a 
difference of 2theta 1 and theta 2 sets orientation direction theta LC of a liquid crystal layer as 20 degrees when 
bigger than the optimum value of 44 degrees, and it is preferred that deltatheta sets theta LC as 1 10 degrees in 
being smaller than 44 degrees. A liquid crystal cell has a liquid crystal layer of the perpendicular orientation 
which carried out the tilt slightly. 

[0169]In order to verify this effect, when an angle gap was produced, according to conventional technology, it 
checked what kind of influence comes out by a simulation and survey. 

[01 70]Drawing 1 7 (A) and 1 7 (B) are graphs which show the influence of [ when an angle gap arises in the set 
angle of a polarizing plate, lambda/2 board, and lambda/4 board ]. Drawing 1 7 (A) is a simulation value by 
calculation, and drawing 1 17 (B) is the black luminosity (reflectance) by survey when a film gap is produced. 
[0171]In drawing 17 (A), the lambda/2 board 2 formed in the back of the polarizing plate 1 with two lambda/4 
boards is arranged, the lambda/4 board 3 is arranged at the back side, and the liquid crystal cell 4 is arranged via 
wedge prism WP. A reflector is formed on the back side board of the liquid crystal cell 4, and a liquid crystal 
layer is perpendicular orientation. 

[0172]ln a figure, a horizontal axis shows angle theta 2 to the light polarizer transmission axis of lambda/4 board 
in a unit "degree", and a vertical axis shows Y value of black luminosity by unit 10~ 2 %. The curve Y1 shows the 
case where the angle to the light polarizer transmission axis of lambda/2 board is fixed to 13 degrees, The curve 
Y2 shows the characteristic at the time of choosing to change of optical axial angle degree theta 2 of lambda/4 
board to a light polarizer transmission axis, so that the relation whose angle theta, to the light polarizer 
transmission axis of the optic axis of lambda/2 board is theta 2 =2theta 1 +44 degree may be filled. 
[0173]Y value increases greatly as theta 2 will separate from 70 optimum values, if theta 1 is fixed and theta 2 is 
changed so that clearly from a figure. On the other hand, if the angle of theta, and theta 2 is chosen so that a 
theta 2 =2theta 1 +44 degree relation may be filled as the curve Y2 shows, even if theta 2 separates from 70 
optimum values, Y value will hardly rise. 

[0174]Drawing 17 (B) shows the result of having actually measured the characteristic equivalent to drawing 17 
(A). A horizontal axis shows optical axial angle degree theta 2 of lambda/4 board in a unit "degree", and a vertical 
axis shows the reflectance R by %. The curve R1 fixes theta, to 13 degrees, shows the characteristic at the time 
of changing theta 2 , the curve R2 corresponds to change of the angle of theta 2 , and changes theta,, and shows 
the case where it is made to satisfy a theta 2 =2theta,+44 degree relation. The result of measurement is checking 
the result of a simulation. 

[0175]Even if it sets [ result / which is shown in drawing 17 (A) and 17 (B) ] the degree of optical axial angle of 
lambda/2 board, and the degree of optical axial angle of lambda/4 as an optimal angle, when an angle gap arises 
by the margin of a manufacturing process, it turns out that the rise of an unexpected black level is caused. Even 
if the rise of the black luminosity by angle gap is a slight angle gap. it produces the rise of big black luminosity. 
For example, when lambda/4 of angles shift from an optimum value once, it is observed from the result of 
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drawing 1 7 (A) and 1 7 (B) that reflectance or black luminosity rises more than twice. 

[01 76]It is thought that the angle of lambda/2 board has influence of the twice of the angle of lambda/4 board. 
Therefore, if the angle of lambda/2 board shifts once, reflectance or black luminosity will increase several or 
more times. This means that contrast falls substantially. 

[0177]The characteristic of drawing 16 shows that the rise of black luminosity can be suppressed by adjusting 
the orientation of a liquid crystal layer, even if the angle of lambda/4 board to the angle of lambda/2 board shifts 
from an optimum value. The orientation directions of the liquid crystal which has the function to suppress a 
black luminosity rise differ 90 degrees by the case where the degree of optic angle of lambda/4 board is small, 
and the case where it is large. Then, fitness amendment will be able to be performed, if it is made for the angle 
of lambda/4 board to shift only in the direction of prescribed polarity from an optimum value even if an angle gap 
arises. 

[0178]As for drawing 18 (A) and 18 (B), the simulation result at the time of having made it larger than 44 
degrees, setting up theta 2 ~2theta 1 intentionally smaller than 44 degrees, when [ which was the optimal ] it 
amends by a liquid crystal layer, and amending the value of theta 2 ~2theta 1 by a liquid crystal layer is shown. 
[0179]In drawing 18 (A), three kinds of setting out were performed so that theta 2 "2theta 1 might become larger 
than 44 degrees. The curve Y3 shows the case where theta 2 is set as 72 degrees, theta, is 13 optimal degrees. 
The curve Y4 is smaller than optimal 13 degrees, and sets theta, as 12 degrees, and theta 2 shows the case 
where it is set as 70 optimal degrees. The curve Y3 and Y4 are 46 degrees as [ both ] a value of theta 2 -2theta r 
The curve Y5 keeps theta 1 at 13 optimal degrees, and shows the case where theta 2 is set as 71 degrees. The 
value of theta 2 -2theta 1 is 45 degrees. Based on the simulation result shown in drawing 16, theta 2 ~2theta 1 set 
the orientation direction of the liquid crystal proper as a correction angle in the case of being larger than 44 
degrees as about 20 degrees. 

[0180]In drawing 18. (A), a horizontal axis shows the impressed electromotive force to a liquid crystal layer by V, 
and a vertical axis shows black luminosity or Y value in the unit of 10~ 2 %. 

[0181]ln 1.5V, Y value has about 20 to the curve Y3 and Y4, and the impressed electromotive force to a liquid 
crystal layer is about 7 also to the curve Y5 so that clearly from a figure. If impressed electromotive force is 
increased, Y value will decrease gradually and Y value will decrease rapidly in the range with the impressed 
electromotive force of greater than about 2 v. Y value below 2x1 0~ 2 is obtained by giving impressed 
electromotive force with proper curve Y3, Y4, and Y5. 

[0182]Drawing .18 (B) shows the case where angle theta 2 of lambda/[ angle theta, of lambda/2 board and ] 4 
board is chosen so that it may become smaller than theta 2 ~2theta 1 =44 degree intentionally. A horizontal axis 
shows impressed electromotive force by V like drawing 18 (A) among a figure, and a vertical axis shows Y value 
by 10~ 2 %. 

[0183]The curve Y6 shows the case where theta 2 is set as 68 degrees, keeping theta 1 at 13 degrees. The curve 
Y7 sets theta 1 as 14 degrees, and theta 2 shows the case where it keeps at 70 degrees. Both the curve Y6 and 
Y7 are 42 degrees as a value of theta 2 -2theta J . The curve Y8 sets theta 2 as 69 degrees, and shows the case 
where the value of theta 2 ~2theta 1 is 43 degrees. The orientation direction of the liquid crystal layer was set as 
about 110 degrees according to the simulation result shown in drawing 16. 

[0184]Y value decreases gradually as the curve Y6, Y7, and Y8 show a both comparatively big value and 
impressed electromotive force increases, when impressed electromotive force is as low as 1 .5V so that clearly 
from a figure. If impressed electromotive force is increased from about 2 v, Y value will have realized the value 
below strength and 2x 10-2 % for reduction. 

[0185]If it amends by a liquid crystal layer even if it shifts theta 2 ~2theta^ from an optimum value to one polarity 
intentionally, low Y value can be obtained from the result shown in drawing 18 (A) and 18 (B). 
[0186]Drawing_19_(A) and 19 (B) show the result of having checked the simulation result of drawing 18 (A) and 
18 (B) by survey. In drawing 19 (A), it is a case where set angle theta 1 of lambda/2 board to a polarizing plate 
transmission axis as optimal 13 degrees, set angle theta 2 of lambda/4 board as 71 degrees, and it is considered 
as theta 2 -2theta 1 =45 degree. The orientation direction of the liquid crystal for theta 2 -2theta 1 to amend since it 
is larger than 44 degrees was 20 degrees. Just to make sure, also when the orientation direction of a liquid 
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crystal was set as 1 10 degrees, it measured. The case where the case where voltage is not impressed to a liquid 
crystal layer, and the voltage of 2.5V were impressed under these conditions was measured. 
[0187]In drawing 19 (A), a horizontal axis shows the wavelength of incident light in the unit nm, and a vertical 
axis shows black reflectance by %. The curve R3 shows the case where voltage is not impressed to a liquid 
crystal layer. In this case, perpendicular orientation of the liquid crystal is carried out, and an orientation 
direction does not affect a result. The curve R4 shows the case where the voltage of 2.5V is impressed to a 
liquid crystal layer, when the orientation direction of a liquid crystal layer is 20 degrees. By impressing proper 
voltage in a proper orientation direction, the reflectance R4 enough reduced as compared with the curve R3 is 
obtained in the target green wavelength field. 

[0188]When the orientation direction of a liquid crystal is made into 110 degrees, in the target green wavelength 
field, the reflectance R5 increases rather than the reflectance R3 when not impressing voltage, and it is shown 
that contrast falls. 

[0189]Drawing 19 (B) shows the case where theta 2 ~2theta 1 is set as a value smaller than 44 degrees. They 
could be theta^lS degree, theta 2 =69 degree, and theta 2 ~2theta 1 =45 degree. The horizontal axis in a figure and 
the vertical axis are the same as that of drawing 1 9 (A). 

[0190]The curve R6 is the measured value when not impressing voltage to a liquid crystal layer, and the curve 
R7 makes the orientation direction of a liquid crystal 110 degrees, and it shows the measurement result at the 
time of impressing the voltage of 2.5V to a liquid crystal layer. The curve R8 sets the orientation direction of a 
liquid crystal as 20 degrees, and shows the case where the voltage of 2.5V is impressed to a liquid crystal layer. 
[0191]In a green wavelength field, the curve R7 which chose the orientation direction of the liquid crystal layer in 
the suitable direction became lower than the reflectance R6 when not impressing voltage, and has realized high 
contrast. On the other hand, the curve R8 which chose the orientation direction of the liquid crystal in the 
unsuitable direction has big reflectance about 2 times rather than the reflectance R6 when not impressing 
voltage. 

[0192]When theta 2 -2theta, chooses the orientation direction of a liquid crystal as 20 degrees and impresses 
suitable voltage from these measured results, in being bigger than 44 degrees as expected by drawing 16 shows 
that a black level can be made low. On the contrary, in being smaller than 44 degrees, when theta 2 ~2theta 1 sets 
the orientation direction of a liquid crystal as 1 10 degrees and impresses suitable voltage show that a black level 
can be amended low. 

[0193]Prawing 20 is a graph which shows the white reflectance and black reflectance of a trial production panel. 
The horizontal axis in a figure shows the wavelength of light in the unit nm, and a vertical axis shows white 
reflectance and black reflectance by %. The hatching field which attached B shows the effective wavelength area 
as a blue area, the hatching field which attached G shows the effective wavelength area as green regions, and 
the hatching field which attached R shows the effective wavelength area as a red spectrum region. In each liquid 
crystal cell, a bar shows the field where 200 or more conte laths are obtained. The conditions of a trial 
production panel are as follows. 

[0194]Blue panel liquid crystal material LC:MF~7024 (made by Merck Co.) 

Cell thickness d : 2 micrometer liquid-crystal-orientation axis (polarizing-plate transmission-axis standard): It is 
the retardation of a phase reference board about 110 degrees. R:155 nm x three sheets (two : 12.5 degrees, 
one : 68.5 degrees) 

[0195]Green panel liquid crystal material LC:MF-7024 (made by Merck Co.) 

Cell thickness d : 2 micrometer liquid-crystal-orientation axis (polarizing-plate transmission-axis standard): It is 
the retardation of a phase reference board about 110 degrees. R:140 nm x three sheets (two : 13 degrees, one : 
69.5 degrees) 

[0196]Red panel liquid crystal material LC:MF-7024 (made by Merck Co.) 

Cell thickness d : 2 micrometer liquid-crystal-orientation axis (polarizing-plate transmission-axis standard): It is 
the retardation of a phase reference board about 110 degrees. R:1 10 nm x three sheets (two : 13.5 degrees, 
one : 70.5 degrees) 

[0197]While the liquid crystal element is carrying out perpendicular orientation, if incident light enters at right 
angles to a substrate, there will be no optical anisotropy of a liquid crystal layer to the direction of [ within a 
substrates face ]. However, if incident light carries out oblique incidence, even if the liquid crystal element is 
carrying out perpendicular orientation, the optical anisotropy depending on an incidence direction will arise. That 
is, to oblique-incidence light, it becomes equivalent [ the liquid crystal layer which carried out perpendicular 
orientation ] to the liquid crystal layer which carried out slanting orientation, and optical anisotropy is shown. 
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The retardation by this optical anisotropy will raise a black level. 

[0198]Drawing 21 (A) shows the principal part of the optical system of one classification by color of a high- 
reflective-liquid-crystal display. Wedge prism WP is stuck on the front face of cross dichroic prism CDC, and 
incident light enters from the vertical angle and opposite hand (figure Nakashita side) of wedge prism WP. In the 
emission face of the cross dichroic prism CVC, lamination arrangement of the liquid crystal panel 4 which 
sandwiched the liquid crystal layer 7 between the substrates 5 and 6 of 3 or 1 pair of phase difference plates, 
such as the polarizing plate 1 and lambda/4 board, is carried out. In the composition of a figure, the reflector 8 is 
established in the rear face of the back side board 6. 

[01 99]After incident light is refracted with wedge prism WP, it advances a cross dichroic prism (CDC) toward the 
slanting upper part from a slanting lower part, and enters into the liquid crystal layer 7 aslant. Therefore, also 
while the liquid crystal layer 7 is carrying out perpendicular orientation, the liquid crystal layer 7 produces 
retardation to incident light. 

[0200]Drawing 21 (B) is a perspective view showing roughly the retardation which the liquid crystal layer to 
oblique-incidence light generates. To the liquid crystal layer 7, the incident light L which enters aslant will cross 
a liquid crystal element to an oblique direction, and senses the optical anisotropy of a liquid crystal element. 
Therefore, retardation occurs in the direction which projected the incident light L along the substrate normal line 
direction. What is necessary is just to arrange retardation material in the direction which intersects 
perpendicularly with the retardation of a liquid crystal, in order to offset this retardation. Such retardation 
material is also realizable adjusting the orientation of the liquid crystal layer 7, or by laminating separate 
retardation material. 

[0201]Drawing 21 (C) shows the case where the retardation by oblique-incidence light is offset, by adjusting the 
orientation of the liquid crystal layer 7. The liquid crystal element 7a in the liquid crystal layer 7 is changed into 
the state 7b where it inclined to the orientation direction a little from the state of perpendicular orientation. By 
making the direction L of incident light, and an orientation direction cross at right angles, the retardation 
produced by oblique incidence can be offset by inclination of a liquid crystal element. 

[0202]Drawing 21 (D) shows the case where made the direction of the incident light L, and the lagging axis cross 
at right angles, and it has been arranged using the retardation board 1 1 in order to offset the retardation by 
oblique incidence. By choosing a retardation value, it becomes possible to offset the retardation by oblique 
incidence. 

[0203]Above-mentioned operation was checked with the simulation. 
[0204]Drawing 22 (A) and 22 (B) are graphs which show a simulation result. 

[0205]While the liquid crystal layer is carrying out perpendicular orientation of drawing 22 (A), it shows the result 
of having simulated change of the reflectance R20 to impressed electromotive force when the voltage which 
enters and impresses an oblique direction to light to a liquid crystal cell is operated to the liquid crystal layer. 
While impressed electromotive force is low, perpendicular orientation of the liquid crystal layer is carried out, and 
the reflectance R20 is about 0. If impressed electromotive force is increased and a liquid crystal layer begins to 
change from perpendicular orientation to homogeneous orientation, the reflectance R20 will increase and will 
take the maximum soon. In the composition of a figure, if impressed electromotive force increases further, the 
reflectance R20 will fall again. This is considered for the liquid crystal layer which carried out homogeneous 
orientation to function again in lambda / 4 boards together with the phase contrast of a phase difference plate. 
[0206]The reflectance curve R20 of drawing 22 (A) looks like about 0 in a low voltage region. However, in this 
field, reflectance is not completely 0. 

[0207]Drawing 22 (B) is the graph to which the low reflectance region was expanded. The orientation direction of 
the liquid crystal layer was set up become right-angled to the direction of movement of incident light. 
[0208]The reflectance R21 shows about 0.001 reflectance in the field of low applied voltage from the state of 
the non-electric field. However, if impressed electromotive force exceeds about 1.5 v, the reflectance R21 
begins to fall and impressed electromotive force shows about 0.0002 or less low reflectance near about 2.1 v. 
[0209]That is, in the field to which impressed electromotive force exceeded the threshold a little, a liquid crystal 
element begins to fall from perpendicular orientation, and the retardation accompanying this orientation change 
is considered to have offset the retardation by oblique incidence. 

[0210]Drawing 23 (A) and 23 (B) show the example of composition which realizes an above-mentioned 
mechanism with a actual high-reflective-liquid-crystal display. 

[0211]As shown in drawing 23 (A), the phase difference plates 3, such as lambda/4 board, are arranged at the 
back side of the polarizing plate 1 , and the liquid crystal panel 4 which has the liquid crystal layer 7 further 
taught to the back side among one pair of substrates 5 and 6 is arranged. In this example of composition, the 
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reflector 8 is established on the inner surface of the back side board 6. 

[0212]The liquid crystal layer 7 is set as a thickness of 4 micrometers using Merck Co. muF-7024 which carries 
out perpendicular orientation, for example. Orientation treatment is performed on the substrate 5 and the 6 
surface, and the direction from which a liquid crystal layer breaks down from perpendicular orientation is 
specified. That is, in the state of a graphic display, the light L enters into the liquid crystal layer 7 from an 
oblique direction lower part, and it is set up so that it may be emitted above an oblique direction. Orientation of 
the liquid crystal layer 7 is carried out so that it may fail on a space perpendicular direction. 
[0213]Drawjng 23 .(B) is a diagram showing roughly the orientation relationship of the main components of 
drawing 23 (A). The orientation of the liquid crystal element of the incident light L and the liquid crystal layer 7 is 
shown in the state where it projected on the substrate face. The direction L of incident light, the lagging axis 3 
of lambda/4 board, the orientation direction 7 of a liquid crystal layer, and the direction 1 of the polarization axis 
of a polarizing plate are shown repeatedly. As shown in a figure, the orientation direction of the liquid crystal 
layer 7 is set up intersect perpendicularly with the direction of movement of the light L, and it is set up so that 
the retardation may become an equal value. Since the retardation of a liquid crystal can be adjusted with 
impressed electromotive force, it should just choose voltage which becomes equal to the retardation generated 
by oblique incidence. 

[0214]Drawing 24 shows the result of having measured reflectance, using the composition of drawing 23 (A). The 
horizontal axis in a figure shows the wavelength of incident light by- nm, and a vertical axis shows reflectance in 
an arbitrary unit. The curve R22 shows the reflectance in the state where voltage is not impressed to a liquid 
crystal layer. The curve R23 shows the reflectance in the state where the voltage of about 2.28 v was impressed 
to the liquid crystal layer. When voltage is impressed to a liquid crystal layer, the reflectance R23 is falling rather 
than the reflectance R22 when not impressing voltage clearly. In particular, in a wavelength area with a 
wavelength of 400 to 550 nm, decline in reflectance is remarkable. 

[021 5]It is desirable to change the voltage impressed to a liquid crystal layer, to measure reflectance, and to 
choose the optimal voltage. It is desirable for the voltage of **0.05V within the limits to be [ within the limits of 
0.1V ] made to be impressed more preferably from the optimal voltage in practice. 

[0216]Drawing 25 shows the case where the retardation by oblique-incidence light is compensated by the film 
which has weak retardation. 

[0217]As shown in drawing 25 (A), liquid crystal panel composition arranges the retardation board 11 which has 
weak retardation in the back side of the polarizing plate 1, forms the phase difference plates 3, such as 
lambda/4 board, in the back side, and arranges the liquid crystal panel of the drawing 24 (A) said appearance to 
the back side. 

[021 8] Drawing 25 (B) is a diagram showing the relation of each retardation when it projects on a substrate face. 
The retardation 7 by oblique incidence occurs in the direction of movement of the light L. The retardation board 
1 1 is set up have a lagging axis in the direction which intersects perpendicularly with the retardation of the liquid 
crystal layer 7, and sets the size of retardation as a size equal to the retardation of the liquid crystal layer 7. 
[0219]While the liquid crystal element is carrying out perpendicular orientation in the state where voltage is not 
impressed to the liquid crystal layer 7 by having such composition, the retardation produced when the light L 
carries out oblique incidence is offset by the retardation of the retardation board 1 1 . 

[0220]In the high-reflective-liquid-crystal display of the direct viewing type which uses outdoor daylight as 
illumination light, a luminosity is more important than contrast. That is, maximum reflectance is wanted to 
become high rather than the minimum reflectance. 

[0221]The liquid crystal display of a direct viewing type is one-sheet panel structure, and the case of a colored 
presentation makes a light filter build in in a liquid crystal panel, and realizes a colored presentation. In a high- 
reflective-liquid-crystal display, although lambda/4 phase difference plate of at least one sheet is used between 
a polarizing plate and a liquid crystal panel, it is difficult to differ a phase difference plate for every color. 
Therefore, it must be made to correspond to three colors with the phase difference plate of one sheet. 
[0222]The center Wavelength of a light range can be considered to be about 550 nm. The light path length who 
will be lambda/2 to this center wavelength of 550 nm is about 0.27 micrometer, and the light path length who will 
be lambda/4 is about 0.14 micrometer. As a phase difference plate, what shows the phase contrast of the range 
of 0.1 to 0.3 micrometer is used. Phase contrast uses a 0.13 to [ 0.25 micrometer to 0.29 micrometer, and ] 
0.15-micrometer phase difference plate preferably. The phase difference plate which has the retardation of 
these values is called below lambda/2 board and lambda/4 board. 

[0223]The composition and lambda/2 board which used one lambda/4 board between the polarizing plate and the 
liquid crystal panel in consideration of the wavelength dispersion of a phase difference plate, The composition of 
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two phase difference plates using lambda/4 board one sheet respectively, and one lambda/2 board, The 
composition of the composition of three phase difference plates using two lambda/4 boards, one lambda/2 
board, and four phase difference plates using three lambda/4 boards is used, various the direction of a 
polarization axis of a polarizing plate, the direction of a lagging axis of a phase difference plate, thickness of a 
liquid crystal layer, and twist angles of the liquid crystal layer were boiled and changed, and it asked for the 
composition from which the greatest reflectance is obtained with the simulation. 

[0224]Drawing 26 is a graph which shows the twist angle from which the maximum reflectance to cell thickness 
is obtained. A horizontal axis shows cell thickness by mum. and a vertical axis shows a twist angle with a degree. 
As composition of a phase difference plate, the composition of one above-mentioned sheet, two sheets, three 
sheets, and four sheets was considered. 

[0225]In the composition using a phase difference plate one sheet, the angle of the lagging axis of a phase 
difference plate was set as 45 degrees to the polarization axis. In the composition of two phase difference 
plates, the direction of the lagging axis of lambda/2 board has been arranged at 1 7.5 degrees to the polarization 
axis of a polarizing plate, and the angle of the lagging axis of lambda/4 board was set as 80 degrees. In the 
composition of three phase difference plates, the angle of the lagging axis of lambda/4 board was set as 105 
degrees and 150 degrees for the angle of the lagging axis of lambda/2 board 107.5 degrees. In the composition of 
four phase difference plates, the angle of the lagging axis of lambda/2 board was set as 1 10 degrees, and the 
angle of the lagging axis of lambda/4 board was set as 15 degrees, 175 degrees, and 90 degrees. 
[0226]The twist angle from which maximum reflectance is obtained so that clearly from drawing 26 shows a cell 
thickness dependency. In the range whose cell thickness is about 3 micrometers - 5 micrometers, the ranges of 
the twist angle from which maximum reflectance is obtained are about 60 degrees - 75 degrees. In cell 
thickness, cell thickness decreases in not less than about 3-micrometer field, and the twist angle from which 
maximum reflectance is obtained also decreases, and the twist angle from which maximum reflectance is 
obtained in 2 micrometers of cell thickness is set to about 0. 

[0227]Conventionally, the twist angle used for the liquid crystal panel of the high-reflective-liquid-crystal display 
of a direct viewing type is about 90 degrees, and the result shown in drawing 26 shows a possibility that 
maximum reflectance will be obtained at the time of a twist angle smaller than the conventional twist angle. 
When cell thickness is thinner than about 3 micrometers especially, the twist angle of about 60 degrees or less is 
preferred. 

[0228]Drawing 27 shows the chromaticity characteristic in four kinds of above-mentioned composition. The 
horizontal axis in a figure shows an x-coordinate, and a vertical axis shows a y-coordinate. x seal shows among 
a figure the flake obtained with D65 light source. The direction of [ above a flake ] corresponds green, the 
direction of lower right corresponds to red, and a lower left field corresponds blue. A white sign shows the 
chromaticity coordinate of bright state, and the sign of inner substance shows the chromaticity coordinate of a 
dark condition. 

[0229]Drawi_ng 27 shows that such a colorless display is obtained that the number of sheets of a phase 
difference plate is increased. 

[0230]A good display will be obtained if the number of sheets of a phase difference plate is increased putting 
drawing 26 and drawing 27 together. However, when a production cost and a manufacturing process are taken 
into consideration, little number of sheets of a phase difference plate is so preferred that there is. Probably, 
about two most realistic composition that use one sheet and one lambda/2 board for lambda/4 board is phase 
reference board composition. 

[0231]Using a phase difference plate two sheets (one lambda/2 board and one lambda/4 board), the cell 
thickness of the liquid crystal layer was set as 3 micrometers - 5 micrometers, and the angle of the lagging axis 
of the phase difference plate with which the greatest reflectance is obtained, the angle of the polarization axis of 
a polarizing plate, and the orientation direction of the liquid crystal layer were investigated. The retardation of 
lambda/2 board was set as 270mn, and the retardation of lambda/4 board was set as 1 40 nm. As for the 
direction of liquid crystal orientation, and the angle to make, 50 degrees - 60 angles of the polarization axis of a 
polarizing plate were obtained 70 degrees - 80 angles of the lagging axis of lambda/2 board, and the angle-40 
degree — 50 degree of the lagging axis of lambda/4 board as a result of the simulation. 
[0232]If an optimal condition is taken and it reexpresses on the basis of the polarization axis of a polarizing 
plate, as for the angle of the lagging axis of lambda/2 board, the angle of the lagging axis of lambda/4 board will 
turn into abbreviation-10 degree about 107.5 degrees. If this is also changed in the equivalent direction and is 
reexpressed, as for angle theta 1 of the lagging axis of lambda/2 board, angle theta 2 of the lagging axis of 
lambda/4 board will be 80 degrees 17.5 degrees. It becomes a theta 2 =2theta 1 +45 degree relation. 
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[0233jHereafter, the conditions which two phase difference plates (one lambda/2 board, lambda / 4 board **) 
use considered the wavelength dependency of refractive-index-anisotropy deltan of a liquid crystal layer, and 
the relation of reflectance. In the wavelength of 550 nm, refractive-index-anisotropy deltan of the used liquid 
crystal layer is five kinds, 0.048, 0.068, 0.088, 0.103, and 0.118. the maximum reflectance obtained by boiling 
variously the ratios delta n (450)/delta n (650) of refractive-index-anisotropy deltan (450) in the wavelength of 
450 nm to with a wavelength of 650 nm refractive-index-anisotropy deltan (650), and changing them was 
investigated. 

[0234]Drawing 28 is a graph which shows the relation of maximum reflectance Y (%) to delta n (450)/delta n 
(650). The horizontal axis in a figure shows delta n (450)/delta n (650), and expresses the refractive index 
anisotropy wavelength dispersion of a liquid crystal layer. The reflectance Y of a vertical axis is a value when 
maximum reflectance is obtained. 

[0235]Probably, as for with a wavelength [ the simulation result shown in drawing 28 to ] of 550 nm refractive- 
index-anisotropy deltan (550), about 0.065 to about 0.070 will be preferred. At this time, the wavelength 
dispersion of a liquid crystal layer seldom poses a problem. The tendency for the maximum reflectance from 
which with a wavelength of 550 nm refractive-index-anisotropy deltan (550) will be obtained if the wavelength 
dispersion of a liquid crystal layer becomes large when larger than about 0.1 to fall is seen. Probably, it will be 
desirable to use a small material of wavelength dispersion, when deltan (550) uses about 0.1 or more liquid 
crystal layers. 

[0236]Drawing 29 (A) shows the result of having investigated the rubbing angle in case maximum reflectance is 
obtained, and the wavelength dispersion dependency of angle of torsion. A horizontal axis shows the wavelength 
dispersion of delta n (450)/ delta n (650), and a vertical axis shows angle of torsion or a rubbing angle with a 
degree. It being characteristic of the result shown in this figure is that the total characteristic is almost parallel 
to a horizontal axis. That is, although it depends for angle of torsion and a rubbing angle in case maximum 
reflectance is obtained on deltan (550), it hardly depends for wavelength dispersion. 

[0237]Drawing 29 (B) is a graph which shows the deltan (550) dependency of maximum reflectance. A horizontal 
axis shows deltan (550) and % shows the maximum reflectance (Y) from which a vertical axis is obtained. It is 
possible that this figure rearranged the data of drawing 29 (A). 

[0238]If refractive-index-anisotropy deltan (550) in the wavelength of 550 nm is about 0.1 or less so that clearly 
from a figure, it turns out that high reflectance is obtained and a bright display can be realized. 
[0239]The wavelength dependency and the chromaticity characteristic of retardation of the phase difference 
plate were examined. The retardation in the wavelength of 550 nm of lambda/2 board and lambda/4 board was 
set as 270 nm and 140 nm, respectively, the retardation ratio in the wavelength of 450 nm and the wavelength of 
650 nm was set to alpha, and the reflectance and the chromaticity characteristic at the time of changing alpha 
were investigated. 

[0240]Prawing 30 shows Y value of the optimal dark condition over the retardation ratio alpha of a phase 
difference plate. A horizontal axis shows the retardation ratio alpha of lambda/4 board (lambda/4), and a vertical 
axis shows Y of the optimal dark condition by %. The retardation ratio alpha of lambda/2 board combined the 
thing of 1, 1.02, 1.05, 1.07, 1.1, 1.12, 1.15, 1.17. and 1.2 as a sample. 

[0241 ]It turns out that Y value becomes small, so that from a figure and the retardation ratio of lambda/4 board 
and lambda/2 board is [ one ] near (so that a retardation ratio is small), and a good black display is obtained. 
[0242]Prawjng 31 is a graph of the chromaticity coordinate which shows the retardation ratio of a phase 
difference plate as a parameter. A horizontal axis shows an x-coordinate and a vertical axis shows a y- 
coordinate. The retardation ratio of lambda/4 board becomes large as it tends toward the left from the right. The 
retardation ratio of lambda/2 board becomes large as it goes caudad from the upper part. It turns out that 
colorless-ization of a dark condition is realized from these results, so that wavelength dispersion is small, and it 
becomes so blue that wavelength dispersion becomes large. 

[0243]The result of drawing 30 and drawing 31_ shows that the wavelength dependency of the retardation of a 
phase difference plate is so good that it is small. 

[0244]In the high-reflective-liquid-crystal display of a direct viewing type, it is desirable for a bright display to be 
able to observe to an observer irrespective of the incidence direction of incident light. 

[0245]Drawing 32_is a mimetic diagram for considering the influence of the scattering angle in the simplified liquid 
crystal panel. 

[0246]As shown in a figure, a liquid crystal panel pinches the liquid crystal layer 7 between one pair of 
substrates 5 and 6. The reflector 8 shall be formed on the inner surface of the back side board 6, and incident 
light shall be reflected. The light scattering layer 13 shall be arranged on the outer surface of the front-face side 
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board 5. 

[0247]The light scattering layer 1 3 has thickness d SB , and has refractive-index n gB . The transparent substrate 5 
has thickness d QL and refractive-index n QL . The liquid crystal layer 7 has thickness thickness d LC and 
refractive-index n LC . The light scattering layer 1 3 shall have dispersion width theta w . The observer's 1 5 eyes 
presuppose that the Japanese quince of the angle delta is expected. 

[0248]The angle delta which expects the Japanese quince of a picture from the normal line direction of a high- 
reflective-liquid-crystal display can be expressed as follows. 
[0249] 
[Equation 1] 

delta — = — two — tan — _one ~~ — [ — d — __ LC __ - tan — { — sin — ~ one (sintheta w /n LC ) — } — + — d 

— __ GL — ~ tan — ( — sin — ° ne ~~ (sintheta w /n QL ) — } — + — d — __ gB __ - tan — { — sin — ~ one ~~ 
(sintheta w /n SB ) — } — ] (1) 

The thickness of a d LC :liquid crystal layer, the thickness of a d QL :transparent substrate, the thickness of a d gB 
light scattering layer, the distance of Lhigh-reflective-liquid-crystal display and an observer, the refractive index 
of an n |c :liquid crystal layer, the refractive index of an n QL .-transparent substrate, n SB : Consider it as the 
refractive index of a light scattering layer. 

[0250]If delta is smaller than resolution delta EyE of eyes, the Japanese quince of a picture will not be checked. 
Therefore, the dispersion width which a Japanese quince begins to generate is as follows. 
[0251] 
[Equation 2] 

theta w =sin _1 [n-sin{tan~ 1 (L/(d LC +d QL +d SB }) 

- tan [delta EyE / 2]]] (2) 

Here, all the refractive indicees of the transparent substrate, the scattered plate, and the liquid crystal layer 
were made into the refractive index n for simplification. When delta EYE , d LC , d QL , d SB , L, and n are set to 4 
micrometers, 0.7 mm, 100 micrometers, 40 cm, and 1.5 1/60 degree as a typical example, respectively, from (2) 
types, theta w is 8 times or more and the Japanese quince of a picture will generate it. This angle changes with 
substrate thickness, refractive indicees, etc. a little. If this situation is taken into consideration, when the half 
breadth of a scattering characteristic uses the scattered plate which is 10 degrees or less, a high definition 
high-reflective-liquid-crystal display without image blurring will be obtained. 

[0252]A high definition high-reflective-liquid-crystal display without image blurring is obtained by arranging a 

light scattering layer to either on a reflector between a transparent substrate and a liquid crystal layer. In this 

case, even if it enlarges dispersion width, the Japanese quince of a picture is not generated. 

[0253]Uneven shape which diffuses light can also be provided in a reflector instead of a light scattering layer. In 

this case, a reflector and a light scattering layer are considered to have comprised same layer. Even if it 

enlarges dispersion width also in this case, a Japanese quince of a picture is not generated. 

[0254]Drawjng 33 (A) shows basic constitution of a high-reflective-liquid-crystal display of a direct viewing type. 

The phase difference plates 2, 3a-3i of two or more sheets are arranged at the back side of the polarizing plate 

1 , and a liquid crystal panel which pinches the liquid crystal layer 7 between one pair of substrates 5 and 6 at 

the back side of a phase difference plate is arranged. The reflector 8 formed with metal etc. is formed on an 

inner surface of the back side board 6. 

[0255]Dra_wing 33 (B) is a graph which shows a chromaticity coordinate when one phase difference plate is used, 
and a chromaticity coordinate when two phase difference plates are used. Compared with a chromaticity 
coordinate of bright state when one phase difference plate is used, and a dark condition, a chromaticity 
coordinate of bright state when two phase difference plates are used, and a dark condition will be in the state 
where it approached by a flake. In particular, coloring of a dark condition is controlled. By using two phase 
difference plates shows that coloring can be controlled. 

[0256]A simulation of drawing 33 (B) set an angle which sets retardation of 0.27 micrometer and lambda/4 board 
to 0.14 micrometer and at which a lagging axis of these phase difference plates makes retardation of lambda/2 
board with the direction of liquid crystal orientation as 72.5-45 degrees, and set the direction of a transmission 
axis of a polarizing plate as 55 degrees. 

[0257]In addition to composition of drawing 33 (A), drawing 34 and drawing 35 show an example of composition 
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at the time of using a light scattering layer further. 

[0258]In drawing 34, the light scattering layer 1 3 is arranged at the front-face side of the polarizing plate 1 . As 
mentioned above, the light scattering layer 1 3 arranged out of a liquid crystal panel has ten dispersion width or 
less. Image blurring can be controlled by making dispersion width into 10 degrees or less. 

[0259]In composition of drawing 35, a light scattering layer is arranged in a liquid crystal panel. In composition of 
a graphic display, the light scattering layer 1 3 is arranged on an inner surface of the front-face side board 5. 
Since a light scattering layer is arranged at a position very near a reflector, in this composition, there is not 
necessarily necessity of restricting dispersion width. 

[0260]Drawing 36 shows composition combining and and the diffusing surface. In this composition, the surface of 

the metal layer 8 for reflector formation formed on the surface of the back side board 6 was made into a rugged 

surface which generates irregular reflection. The metal layer 8 functions as the reflector 8 and the diffusing 

surface 13. Also in this case, there is not necessarily necessity of restricting dispersion width. 

[0261]Drawing 37 (A) -37 (C) shows an example of composition of a more concrete high-reflective-liquid-crystal 

display. 

[0262]In drawing 37 (A), the light scattering layer 13 is arranged at the front-face side of the polarizing plate 1. 
On an inner surface of the front-face side board 5 of a liquid crystal panel, the light filter 15 of three colors of 
the red R, the green G, and the blue B is formed, and the surface is covered with the transparent electrode 1 6. 
[0263]In composition of drawing 37 (B), the light scattering layer 1 3 is formed on the surface of the front-face 
side board 5 of a liquid crystal panel. The light filter 15 is formed on this light scattering layer 13, and the 
transparent electrode 1 6 is further formed on it. 

[0264]In composition of drawing 37 (C), the metal layer 8 for forming a reflector and the diffusing surface on the 
surface of the back side board 6 of a liquid crystal panel (13) is formed. The color FITA layer 15 was formed on 
an inner surface of the front-face side board 5, and the transparent electrode 1 6 has covered the surface. 
[0265]Drawing 37 (A) In composition of -37 (C), a phase difference plate contains the one lambda/2 board 2 and 
the one or more lambda/4 boards 3a-3i. A production cost becomes high although a better display is realizable 
by increasing number of sheets of a phase difference plate. 

[0266]In composition of drawing 37 (A), as for dispersion width, since the light scattering layer 13 is arranged out 
of a liquid crystal panel, it is desirable to use less than 10 degrees. 

[0267]In composition of drawing 37 (B) and 37 (C), since a scattering layer is arranged in a liquid crystal panel, it 
does not need to restrict dispersion width in particular. 

[0268]Although this invention was explained in accordance with an example above, this invention is not 
restricted to these. For example, as composition of a liquid crystal panel, various composition besides a active- 
matrix type can be taken. In addition, probably, it will be obvious to a person skilled in the art for various change, 
improvement, and combination to be possible. 

[0269]** The desirable gestalt of account this invention is as follows. 

[0270](1) Light polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side, The 1st phase difference plate that has a lagging axis or a phase leading axis which has 
been arranged at the back side of said light polarizer, and has been arranged by 1st angle theta 1 to said 
reference direction, and forms phase contrast of abbreviation lambda / 2, It has a lagging axis or a phase leading 
axis which has been arranged at the back side of said 1 st phase difference plate, and has been arranged by 2nd 
angle theta 2 to said reference direction, The 2nd phase difference plate with which said 2nd angle theta 2 is 
within the limits of theta 2 =2theta ) +45 degree**3 degree, and forms phase contrast of abbreviation lambda/4 - 
the abbreviation 3lambda/4, It is arranged at the back side of said 2nd phase difference plate, and has a liquid 
crystal layer and a reflector which were pinched a substrate of a couple, and in the meantime, A high-reflective- 
liquid-crystal display which has a high-reflective-liquid-crystal cell which has an orientation direction where a 
liquid crystal layer could form homogeneous orientation and perpendicular orientation selectively by existence of 
an electric field, and has been arranged by 3rd angle theta 3 to said reference direction. 

[0271](2) A high-reflective-liquid-crystal display of paragraph 1 statement in which said 1st angle theta 1 is 14 
degrees **3 degrees. 

[0272](3) Light polarizer which it has a light separating machine, and red and a green and blue liquid crystal 
display unit, and each liquid crystal display unit has a transmission axis or an absorption axis in a reference 
direction within a field, can change into predetermined linear polarization light which enters from the front-face 
side, and can be emitted to the back side. The 1st phase difference plate that has a lagging axis or a phase 
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leading axis which has been arranged at the back side of said light polarizer, and has been arranged by 1st angle 
theta, to said reference direction, and forms phase contrast of abbreviation lambda / 2, It has a lagging axis or a 
phase leading axis which has been arranged at the back side of said 1st phase difference plate, and has been 
arranged by 2nd angle theta 2 to said reference direction, The 2nd phase difference plate with which said 2nd 
angle theta 2 is within the limits of theta 2 =2theta 1 +44 degree**1 degree, and forms phase contrast of 
abbreviation lambda/4 - the abbreviation 3lambda/4, It is arranged at the back side of said 2nd phase difference 
plate, and has a liquid crystal layer and a reflector which were pinched a substrate of a couple, and in the 
meantime, A high-reflective-liquid-crystal display which has a high-reflective-liquid-crystal cell which has an 
orientation direction where a liquid crystal layer could form homogeneous orientation and perpendicular 
orientation selectively by existence of an electric field, and has been arranged by 3rd angle theta 3 to said 
reference direction. 

[0273](4) A high-reflective-liquid-crystal display of paragraph 3 statement whose liquid crystal display unit of 
said red is within the limits in which said 1st angle theta, is 13.5 degrees **1 degree including 8 degrees of 
vertical-angles **3~degree wedged prism. 

[0274](5) A high-reflective-liquid-crystal display given in the paragraph 3 or 4 in which said green liquid crystal 
display unit is within the limits in which said 1st angle theta, is 13 degrees **1 degree including 8 degrees of 
vertical-angles **3~degree wedged prism. 

[0275](6) A high-reflective-liquid-crystal display given in either of the paragraphs 3-5 in which said blue liquid 
crystal display units are within the limits in which said 1st angle theta, is 12.5 degrees **1 degree including 8 
degrees of vertical-angles **3-degree wedged prism. 

[0276](7) A high-reflective-liquid-crystal display given in either of the paragraphs 3-6 in which phase contrast of 
said 2nd phase difference plate is abbreviation lambda/4, whose phase contrast formed when said liquid crystal 
layer carries out homogeneous orientation is abbreviation lambda/4, and said 3rd angle theta 3 corresponds with 
said 2nd angle theta 2 mostly. 

[0277](8) A high-reflective-liquid-crystal display given in either of the paragraphs 3-6 to which phase contrast 
of said 2nd phase difference plate is abbreviation lambda/4, phase contrast formed when said liquid crystal layer 
carries out homogeneous orientation is about 3lambda/4, and said 2nd angle theta 2 and said 3rd angle theta 3 
cross at right angles mostly. 

[0278](9) A high-reflective-liquid-crystal display given in the paragraph 7 or 8 phase contrast of said 2nd phase 
difference plate has shifted [ paragraph ] from lambda/4 and as which said 2nd phase difference plate and said 
liquid crystal layer can function as lambda/4 board cooperatively. 

[0279](10) A high-reflective-liquid-crystal display given in the paragraph 7 or 8 in which said 1st phase 
difference plate is formed with said 2nd phase difference plate and a phase difference plate of two sheets with 
the equal characteristic. 

[0280](1 1) A high-reflective-liquid-crystal display given in the paragraph 3 from which said 2nd angle theta 2 is 
carrying out the angle gap from 2theta,+44 degree positive or negative, and said 3rd angle theta 3 is chosen in 
the direction which can negate retardation change by said angle gap. 

[0281](12) A high-reflective-liquid-crystal display of paragraph 1 1 statement in which said angle gap is positive 
and said 3rd angle theta 3 is chosen as 20-degree within the limits it is [ within the limits ] **20 degrees. 
[0282](13) A high-reflective-liquid-crystal display of paragraph 1 1 statement in which said angle gap is negative 
and said 3rd angle theta 3 is chosen as 1 10-degree within the limits it is [ within the limits ] **20 degrees. 
[0283](14) Light polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side. The 1 st phase difference plate that has a lagging axis or a phase leading axis which has 
been arranged at the back side of said light polarizer, and has been arranged by 1st angle theta, to said 
reference direction, and forms phase contrast of abbreviation lambda / 2, The 2nd phase difference plate that 
has a lagging axis or a phase leading axis which has been arranged at the back side of said 1 st phase difference 
plate, and has been arranged by 2nd angle theta 2 to said reference direction, and forms phase contrast of 
abbreviation lambda / 4, It is arranged at the back side of said 2nd phase difference plate, and has a liquid 
crystal layer and a reflector which were pinched a substrate of a couple, and in the meantime, A liquid crystal 
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layer can form homogeneous orientation and perpendicular orientation selectively by existence of an electric 
field, It has an orientation direction arranged by 3rd angle theta 3 to said reference direction, A high-reflective- 
liquid-crystal display which has a high-reflective-liquid-crystal cell to which phase contrast formed when said 
liquid crystal layer carries out homogeneous orientation is abbreviation lambda/2, and said 3rd angle theta 3 is 
within the limits of theta 3 =2theta 1 +44 degree** 1 degree, and intersects perpendicularly with said 2nd angle 
theta 2 mostly. 

[0284](15) A high-reflective-liquid-crystal display given in either of the paragraphs 1-14 in which said 1st and 
2nd phase difference plates are formed by polycarbonate or/and poly vinyl alcohol. 

[0285](16) Light polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side, The 1st phase difference plate that has a lagging axis or a phase leading axis which has 
been arranged at the back side of said light polarizer, and has been arranged by 1st angle theta 1 to said 
reference direction, and forms phase contrast of abbreviation lambda / 2, It is arranged at the back side of said 
1 st phase difference plate, and has a liquid crystal layer and a reflector which were pinched a substrate of a 
couple, and in the meantime, Have an orientation direction where a liquid crystal layer could form homogeneous 
orientation and perpendicular orientation selectively by existence of an electric field, and has been arranged by 
2nd angle theta 2 to said reference direction, when homogeneous orientation is carried out, form phase contrast 
of abbreviation lambda / 4, and The 2nd angle theta. A high-reflective-liquid-crystal display in which 2 has a 
liquid crystal cell which fills theta 2 =2theta 1 +44 degree**1 degree. 

[0286](17) Light polarizer which has a transmission axis or an absorption axis in a reference direction within a 
field, can change into predetermined linear polarization light which enters from the front-face side, and can be 
emitted to the back side, The 1st phase difference plate that has a lagging axis or a phase leading axis which has 
been arranged at the back side of said light polarizer, and has been arranged by 1st angle theta , to said 
reference direction, and forms phase contrast of abbreviation lambda / 2, The 2nd phase difference plate that 
has a lagging axis or a phase leading axis which has been arranged at the back side of said 1st phase difference 
plate, and has been arranged by 2nd angle theta 2 to said reference direction, and forms phase contrast of 
abbreviation lambda / 4, It is arranged at the back side of said 2nd phase difference plate, and has a liquid 
crystal layer and a reflector which were pinched a substrate of a couple, and in the meantime, A liquid crystal 
layer can form homogeneous orientation and perpendicular orientation selectively by existence of an electric 
field, A high-reflective-liquid-crystal display which has an orientation direction arranged by 3rd angle theta 3 to 
said reference direction, and has the high-reflective-liquid-crystal cell chosen as an angle which 3rd angle 
theta 3 can compensate for retardation change by angle gap of 1st angle theta 1 and 2nd angle theta 2 . 
[0287](18) A high-reflective-liquid-crystal display of paragraph 17 statement in which said 2nd angle theta 2 is 
set as a bigger angle than 2theta 1 +44 degree, and said 3rd angle theta 3 is set as 20~degree within the limits it is 
[ within the limits ] **20 degrees. 

[0288](19) A high-reflective-liquid-crystal display of paragraph 17 statement in which said 2nd angle theta 2 is 
set as an angle smaller than 2theta 1 +44 degree, and said 3rd angle theta 3 is set as 1 10-degree within the limits 
it is [ within the limits ] **20 degrees. 

[0289](20) A liquid crystal panel which has a liquid crystal layer and a reflector which were pinched a substrate 
of a couple, and in the meantime and in which a liquid crystal layer can form homogeneous orientation and 
perpendicular orientation selectively by existence of an electric field, A high-reflective-liquid-crystal display set 
up in the direction which can offset retardation produced when light enters into a liquid crystal layer which has 
an optical system in which light is entered from an oblique direction in said liquid crystal panel, and by which 
perpendicular orientation of the orientation direction of homogeneous orientation of said liquid crystal panel was 
carried out to it aslant. 

[0290](2D A high-reflective-liquid-crystal display of paragraph 20 statement which lies at right angles when an 
incidence direction and said orientation direction of said light project along a normal line direction on said 
substrate. 

[0291](22) A liquid crystal panel which has a liquid crystal layer and a reflector which were pinched a substrate 
of a couple, and in the meantime and in which a liquid crystal layer can form homogeneous orientation and 
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perpendicular orientation selectively by existence of an electric field. It is arranged between an optical system 
which enters light in said liquid crystal panel from an oblique direction, and said liquid crystal panel and said 
optical system, A high-reflective-liquid-crystal display which has a phase difference plate which has the 
retardation which can offset retardation produced when perpendicular orientation of said liquid crystal layer is 
carried out, and incident light enters into a liquid crystal layer aslant. 

[0292](23) A high-reflective-liquid-crystal display of paragraph 22 statement which lies at right angles when an 
incidence direction of said light and a lagging axis of said phase difference plate project along a normal line 
direction on said substrate. 

[0293](24) A high-reflective-liquid-crystal display given in the paragraph 22 or 23 in which said phase difference 
plate is formed by triacetyl cellulose or cellulose acetate butylate. 

[0294](25) Light polarizer which has a transmission axis or an absorption axis in the 1 st angular orientation 
within a field, can change into predetermined linear polarization light which enters from the front-face side, and 
can be emitted to the back side, The 1st phase difference plate that has a lagging axis or a phase leading axis 
which has been arranged at the back side of said light polarizer, and has been arranged in the 2nd angular 
orientation within a field, and forms the 1st phase contrast within the limits of 0.1 to 0.3 micrometer, The 2nd 
phase difference plate that has a lagging axis or a phase leading axis which has been arranged at the back side 
of said 1st phase difference plate, and has been arranged in the 3rd angular orientation within a field, and forms 
the 2nd phase contrast within the limits of 0.1 to 0.3 micrometer, It is arranged at the back side of said 2nd 
phase difference plate, and has a liquid crystal layer and a reflector which were pinched a substrate of a couple, 
and in the meantime, A high-reflective-liquid-crystal display which has a high-reflective-liquid-crystal cell which 
has a twist angle within the limits of 0 to 80 degrees when a liquid crystal layer is a non-electric field, and has an 
orientation direction where one side of a substrate of said couple has been arranged in the 4th angular 
orientation within a field. 

[0295](26) A twist angle of said liquid crystal layer is within the limits of 60 to 75 degrees, and said 1 st, 2nd, and 
3rd angular orientation said 4th angular orientation and an angle to make, A high-reflective-liquid-crystal display 
of paragraph 25 statement which is within the limits of 50 degrees - 60 degrees, 70 degrees - 80 degrees, and - 
40 degree — 50 degree, respectively, and is within the limits in which said 1 st and 2nd phase contrast is 0.25 
micrometer - 0.29 micrometer, and 0.13 micrometer - 0.15 micrometer, respectively. 
[0296](27) High-reflective-liquid-crystal display given in the paragraph 25 or 26 whose half breadth of the 
scattering characteristic of said light scattering layer it has further a light scattering layer arranged from a 
substrate of said couple at the front-face side, and is less than 10 degrees. 

[0297](28) High-reflective-liquid-crystal display given in the paragraph 25 or 26 which has further a light 
scattering layer arranged between the front-face side board of a substrate of said couple, and said reflector. 
[0298](29) A high-reflective-liquid-crystal display given in the paragraph 25 or 26 in which said reflector has a 
rugged surface which diffuses light. 

[0299](30) High-reflective-liquid-crystal display given in either of the paragraphs 25-29 which has further a light 
filter arranged between the front-face side board of a substrate of said couple, and said reflecting layer. 
[0300] 

[Effect of the Invention]As explained above, according to this invention, the high-reflective-liquid-crystal display 
which has outstanding display properties is provided. 

[0301 ]In a projected type high-reflective-liquid-crystal display, the reflectance of a black display can be reduced 
and contrast can be maintained highly. 

[0302]In the high-reflective-liquid-crystal display of a direct viewing type, a bright display is realizable. 



[Translation done.] 
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inlE«iiStf**^-7XEfiLmK«JS-f 
5i4«g*^3 A/4T&D, t«3©ftjt0 3 
iBg52©fta02 t(iil:B3£?S!f*I3~6©^-fn 

^iciB«©s^§y?s B B H ^sfi 0 
mm 9 ] HNtsm 2 mmmmm a / 4 ^ 

n L T A / 4 £ L TSffilf t § IM« 7 S fc f i 8 fE« 
©K§«.§gt*gBo 

tu£8?2©ftS0<fr\ 2 0,+4 4° 
<fcDJEI:fc«&»i:affi-fftLTi3?K NUIB!g3©ft®0 

# mmnrnm^ u 2-7- ~>h >a»*fi%}H 

1 1 ] iWEfttt-f fttf IE?* 0 > 3 © 
ftfi0, #2 0° ±2 0° 0«HrtK3W?*nTlr>«» 

[M$£ 1 2 ] ituitEftgr n# a?* <o , 3 w 
ftfio, ^1 10° ±20° oeHrttsjRsnT^s 
mm \ om®RMm$,&mWo 

K«13] iSl^oSV^lq|(ciiilttS^ttRiRtt 

% 1 <Dftmo,T-tt2ftrzmmrziimm*G 

mm. 1 nmmmmmicmmnn, mmmm 
KWtrs 2 ©ftjg 0, TSBfi^nrcifflWSfctiiti 

* ©Pta $ n /c ?«m t s*tffi t * w t , $ us # 

WW^MT-^^^r-TXiB^tSilSB^^aiRWtcJg 
<a-r*CfcA^t, BuIB8^^]fc*tLTS3OftS0 
. ■PEBStifcElRl^%fiU, ffifB?fe H B«^*t^ 

!Bm3Oftaf0 5 t)\ 0 3 = 2 0, ±4 4° ± 1 ° ©16 

imm 1 4 ] Brt©a-if micm®m% rzmmb 



3 

2 TEllSftfcEfatflRlfcWU *€v>'-7XE^^n 

, =2e, +4 4° ±r *»fe-r«*-t;l/i:**1-« 
5§« B B B ig*gBo 

L TttfflfllK mt 5 C i: t S ffltt? t , 
MEfllft?<D«B5ffllKEllStU M!E«*Wfttc*tLT 
IB l ©ftS 0 ■ T'Ei^nfcItliSfctilffli^t 

mm i o(4fflM«©was«i!itisBiisn, HiJias^^i^ 

K*f LT3S 2<onm l T*EK2ttfc««tt$fc aits 
ff^WU ^A/4CDfifflM^ffM-r^S2«Sgffi 

. "CEHSftfcEflfffifcfiU 8530fcge 3 tfll 
[|»6] MEa2 0fti8fl.«», 20, + 44° 

msmn: tufas 20^9^ 2 0, + 4 4 ° 
o° ±2 0° cDiSHrttcs^^nr^^ii^i 5is« 

MEiRii/<*;U©**^-7XEiR]cQeifi]£fa 
^SEElRl*n/-c«fiSK «4Wc AftffS C tic ± 
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JMWSiIEGlSftfci& AgW$ B B B ifc£4WcA*f 

t s c t k <t o c-5 u *~r- ~> a ymm * § 

MtetL, fuEfiJ^Af^3ft*m£©8»t 
Kg« LT SffiHlt ttiftt 5 C t OTf SfiDW t , 

10 KEIl£ftfcaffi«ltfcttl*l«l*£U 0. 1/zmfr 
5 0. 3/tmO«HrtOSlOfi[*BI|*}gjatSSlO 
lufflHtfii:, 

miss i (Dmmmmm^mz n, Brt<oS3cD 

ftfi^tE»?n/-c»ffittSfc{ilffl»%WL, o. 
5£2©{iffiMffii, 

MIES 2 ©fitligft©tfffi»cgeB£ft, -*t©gt£i: 

20 u fliiE-woa«o-^««airt«a4oft«siRiK:e 

B^n/cIB^^^-r5S*t» B B -tr;P^^Wr^S 
WSrSHS^^Bo 

[ffi$32 1 ] BUlB^ft/icD7f 7. hfttf 6 0° *>6 
7 5° OKHrt-Cftl), HfjIB^U «2vS3©fta^ 

60° , 70" - 80" , -40° —50° ©IBBrt 

■p* o , tuiasc i , a 2 ottffla^tti^n 0.25^ 

m~0. 29(im, 0. 13/zm~0. 15/imCQfEH 

t & % mm 2 o mmnmm.^^mo 

30 M3RJS2 2] ^ ^>tC tutE-tt©gfi?J;Dtuffi»c 

¥immt i o° mx-tozmmotrzitz \ tmn 

mm 23] $ ^ k , tut b-w ©sis© tusfflijas 
£ ituiBSJM t ©pi (cibb^ nrzm$im%t s is* 

« 2 0 Sfctt 2 1 IB«cOS«§i«llg/T^Bo 
[0 001] 

[%Bfl(0«f§a^if] $«H^tt, ?«Hg^gB(C(» 

40 U IficSltS^Bl^SBfcWr^o 
[0 0 0 2] 

Cfi£*OSffi] ffiS^SUtt, H« B B B a7ngBt 
5»<ST**»3, Iff, «tLT/^y^7^h^ffll^ 
[0 0 0 3] g»S*sa^SBtt, ^« B B B -tr;Kc 

wau s*fLTW?«n-t;Kci}i?^, 



J 

t WriZimn t § <fc 3 ta^o w § s wnm n s . 

JS^S»ifiS*8ii«\ ftiUc £ onus 5 
[0 0 0 4] iioi^fc, S«SttA«i9^tBic«^T 

[0 0 0 5] *3>-h7^MtOfc», 2MM£ffl 
1/ >5 yx h *X h 7JS#» 5 ftT l^*. Lfr Lft*< 6 , 

2 fitter, -ftK2fettik, *MW£©<§8tt, g 

[0 0 0 6] Snyh^XhfkO/'cfe, tf-AX7'J-v 
**ffl^T0ffi^tt*#feW3I&tlT^*. tf— AX 

[0007] mgh-bMcmzkmfakmmfaicz 
nz'nmttwf, %n?ftnftmmm& * p xk 

7nx^*n^y757-^<£ASW*£<£5o 

[0008] tsfc fl^is i *w>**/8^* Wto* 

AT§o 30 

[0009] 05 (a) ti, zmxmmmm* 
m<o®i%*mmc*to mm utxmty wot 
L4 5mm^tdmm (mm p**trs. mm\ 

[0010] ffiffiMffi 3 Wtf SffllJKtt, 1 JtWSIK 5 , 
6 OBfCffilMi 7 *«E^-TS«S"fe^ 4 tfEBSftSo 

?«f B *7^^^i>'-7xsBr&]%t§Bf, ffinami, x 

W^lRltaffltt^^fS A/4{ufgg«t 40 
§o i*foS«5, 6F^c^it^SE£EPto-f3t, 
f&m 7 ttfiEEfiegfl: U A*tft(c *f 

[0 0 1 1] 05 (B) ti, <Ittfil*jgaLfciS*SHg 

fs^iiiiP^xiA, yttt^L^n^n 

4 5£©fcan?Ett£ft5fcl&, ttifff x $5} 

[oo 1 2] (o it, taL*aa«3*aaLfcjto 

x t y o ffiffi&K 3 cDStgft R x « 
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/4-rn, &tiM«3owiif)ttttP3^*sifi!i-r5o 
[0013] as (d) t±, m^mitn/ A<D\mm 

# ?SH1 7 x 5 A / 4 

fiMMtSt LTSMrf 3fctf>, A*fft© x f8toitZ 6C 

iy$#£kMfc£5o 

[0 0 1 4] 0 5 (E) H\ KStffi-pgS*Lfctttf2 5 
to ffcHJl 7 A / 4 ©{uflMlS t LT«&f 5 fc 46, 

or. swu ffltfti7*aabfcjta, 05 (o tc 

* * Rflft 0$e7j [r1 tfiS! ® P« i: * 5 o 
[001 5] 05 ( F ) ti, S5KffiffiH£3*SSL 

ay%W1-5f6ffiMffi3^1ii-r5Ci:tcJ;'9, x/£# 
tt S 6 A / 4 © "J 7*5/ g y s, c ©MS£ 

H^U: rpj t^5o 

[0 0 16] r«B B B-b;VO»S5, 6lffllc?E#iai/^«£E* 
HUBMJicXIttt&mt* *<DZ£m$il6*W&t5 0 

f^T, mmcmzkmtts 05 (o osst 

M1S3tcA*tt§o 

[00 1 7] eMfi3ti/4»^-f->3^ 

sttsi:, mmmmmii, 05 cf) ©^hcd 

[0 0 18] CO«k5{C, tfcffiS«3fcJ:t;«ftl7^ 

[0 0 19] t*>tft*^, ffitiMfi3 43<ttf}KffiS7 
[0 0 2 0] 0 5 (G) {±, Sl5 50 nratA/4O 

r 0 fiRfi^cosfs a tw-rsjiw b (Dmv&mn 

*b/att, SS5 5 0 nmTttl ffi©i6S 
fcJ3^-nilWTfc*oTV5„ 6Eot, ?^S5 5 0 n 
mW^Tii, A / 4 fiffiM«*ll L fcftfi^ft P3ffl 

[002 1] 06 (a) a, mmnmmmwfa 
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[0 0 2 2] SlOffifflJStRR 114, *U/ 2 Officii 
mMtZo S2©fi[*BMSR2l4, ^A/4©{4fflM 

HXWcftU 0^0 16 2. 5fi, lOOJSOftSKS 

[0 0 2 3] 06 (B) «, 06 (A) 
nS*P3*^1-^v7T?*5o S55 5 Onrafflfl 

^f#p»n5^4H5 (g) tnms>z&. mm io 

[0024] 07«, ^mmLkmmmm 
wvmm*miTo mm i owaswjtcttts^s 3 *^ga 

fi£ft, *©»ffifflyfcttifi*;MtfEB2ft5£tt, 0 
5 (A) ©fl&Ki:^«TNfcao «ffi-fe;Mti, Mffill© 

awsfi 5 1 uraioffioas 6 (oumm i mn 

U #ffiffl©Sffi6<0£ffi±K&Hfi#ffi8*fii2.T^ 
§0 fcfc, &«S»S8O±^S/i{42WS«5<0rt«J 

S«fi*rx8Hi:45. 20 

[0025] xmmas^xit* ffl3tffi i mmncz 

Ofcfc, OlJtfi l OtIJffilBJicjIfilRail 3tfEBSftT 
[0 0 2 6] 

sitiHSiia^aiiicisttsjsiu^i/ssKfiT 30 

$ £ § fc 46fc (4 , JIS^©B# Wit* £ 5 {cffi«* S 

[0027] *«woswt4, ^tto«nrcS*t«n 
^sn*a«f s c 1 7* 5 0 

[0 0 2 8] WJM©gWt4, lS,Tx<OKftt«£ 

[0029] ^mnwE^cmmn, m^^m 40 

[0 0 3 0] 

mm lt* fflfflstc m*f-r § c t t sii^ t , tu 
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®\/2<DimmBf&t%%\(Dmmt, mesa 
xm 2 co^s 0 « xmmznrcwmmrzimmm^ 

U tM2<Dftg0; tf, e 2 = 2 0, + 4 4 ° ±1 

0 ©iSHrtT£D, ttA/4~#j3 A/4©ffiffiM£JB 
tff 5$ 2 ©ffiffiMtSi:, fM 2 £D{uffiM«©ffMI 
icEBSft, Htt©S«fc*0IHfc«JfSnfciKii«i: 

^tWLT^3cDftJS0 3 TBBSftfcEfatfflfct 

[0031] *mmmmx&wmmmw-ftfa 

BT^Oil*i®3tti:g«LTttffifllli:Wlifr5 C 

sfi^t, M!a{i)t?coifisiJtcEB?n, mim 

M4£t, MfB£f§ 1 offifflHSOlfffiftlfcEBStu SulE 
fct41fflffi£W U A/4 ©effli^ffMt 5^ 2 © 

%3(Dme> T*E»^n/cE[P)7?(p]%WL, ^3©ft 

cfcS'j t— ->a y« ft*if «t t a ft ffifc3a»?s n 

[0 0 3 2] *fSE©S6fcffc0«£fcJ;fttf, SrtO 
t5C OT 1 t , MIBfl7t?<DWffi«J(cEB 

sn, jfirto®2oftS7?iP»cEBsnr=gfflwsrct4 

IffiW^WU, 0. l/imfr5>0. SfimOlEHrtOS 

1 OffiffiM^/SfS^ 1 OfeffiMftt, tulB^ 1 Offi 

mmvmimamzn, mm® 3 cDfta^^fcE 

HSn^lfflttS/it41ffi«l*tt, 0. lpmfre. 

0. 3 nm<Dmmmmz<DimmB^t^2m 

L, ffiH«^&i«W£D^C0 o frb8 0° ©IGHrtOy 
ftg^fcEB^n/cE^^^^ttSfi^ffiffB^^ 
[00 3 3] 

[0 0 3 4] 0 1 (A) (4, S^SifIg»« 
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zmmcKto ®ms. 1 a x mcr^ ? mmA p **rt 

[0 0 3 5] flftfi 1 m fflfiiJKtt, » A / 2 

^jfMt § tfctBMS 2 # ens n tv s 0 2 <o 

SfflttRltt, x$fe*tL0,<Dft,S*&To 
[ 0 0 3 6 ] §| 1 OfufflMIS 2 <D*M Jt, £ ICS? 2 
©ffifflM«3^SBBISn5 0 Jg2<D{u*M3tt, lft A 
/4©{u*IM£JMU afflttR2«x«(C^b0 ! © 

[ 0 0 3 7 ] Ig 2 3 Off ffiffljK, 4 

tfEBSftS. »JHr;Mfci:, i»o«fi5, 6<»: 

«A/4 0ffifflM*}&£U A/4{4ffil1fikLT«ffi 
**, CO«pOffltfi«oa*S«{i. H2©ffiffig«3© 

[0038] 01 (b) t±, hi (a) ic^tmm 

¥ 1 KfcfflttOfttf A»*3o 0»t? 1 *a»Lfc3K 

X/A\mmt LT«te*S*S, iSS-fert/KAW 
U S»LTtfiftfLfcttttiBfo*0PMWfc**. 35 2 
©ffi*gl^3£jgigt3CtfcJ:^ 

A*»OBI(Mi)ttK:»LiaSt**lRli:ftS. ftot, 

[00 3 9] «IMrrt/4tfSiIElR]**5i:, ttHl4 

*^S*t^n, WI*fS)t{iA^i:iaii;inifoP3<s)t 
t^5o S2»tffli«3, lgl<D{iftjM4S2£liIL 

So 

[0 0 4 0] TOt0±»g$l87W±©SftW3£fc 
5>> ftfflMfe Si:, 
[0 0 4 1 ] J/yr-y^ttSfSttia l~L 

ofuffiMs^affliiti r i mm e^ztmz mm 

[0 0 4 2] g|l (C) tt, Alt^4 9 0~5 8 0 n 
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nKDHfiftiU B,* 1 0 7)t(Cl3SL/ctH|(DSW7 1 c 

5l*tta0fi'JMB«ftfi 0 , = 1 0 4 0 , e, = 166* 

[0 0 4 3] ftfc, ftSttx«OE^%Slp^fc 
U Hi (A) Kjfrr«k?K£ltLfctf, xtt©il7?f6] 

10 fcffl^Tfc&K 

[0044] hi (o t^t«t^*aaoiiam%^t 

[0 0 4 5] Hi (D) (J, {gft«®{lft$d)CDftfitC*t 

6 2 Tjit 9v 7T°h% 0 

[0 0 4 6] Ctlt>(Dfil§.(D?3iC, 02 = 2 0,4-4 5° 

[0047] a*, iioiesaiaoa^oftaow!) 

[0 0 4 8] Hi (E) B, £8©&»)££glL;fcB# 
OgiJ©SS*^t„ tfcfeft. 0^ = 20,-225° O 

ft, 02 = 2 0, + 4 5° te * = 20,-225° 

[0 0 4 9] SfeJtGK*tLT«, t£2©{itlM 
«©atWR 2^10 7° t»£Lfc«f*««fifl!)e** 

ffia^n^m 09°, 101'iw, pi 

30 Sri«a*SgMU ftaoiRif^gML/ti^fctti 0 9° it 

7 1 ° tftO, 107' «73' 1 0 1° \n 
9° fcftS 0 

[0 0 5 0] HI (F) its Cft6flDtS**Sfci{>T^ 
to fffe^B, HfeftG, *fe«RKWU A/2CDfu 
fflM^ff»§^ 1 OfuffiM«2£D7tttcDfta, A/4 

[00 5 1 ]^, W±©|gafiM(ft-fe;l/K^^SiIA 
40 »-r**ftT»0'>5aU—>3>KJ:»)Sfc. 

[0 05 Z]^T, 3«S*t« H 1ig^Sll^ 

1 (f) K^tmmtit z,\/2mzt 

» B B -b;KDt5BtciB«T5 c fc(c «fc 0, gaSOU^ 
[00 5 3] 0 2tt, ^(Di^^S^SWSffilia^ 

[0 0 5 4] H2 (A) C^fi^fc:, »LS«7t^ 
50 e^ttBCXK*?}^ 8& ffe0 3fe)tfC»*t 



s 0 cnc.3Mtis ^n?'n*fe?fe B B-b;i/R-Lc 

D, ^fejSH-tr^G-LCD, frfej&fH-fe^B-LCD 

S8C YK<J;»)£8StU ««3t¥3RP J£ftLTX7'J 
-ySR±£fifth£ft3. 
[0 0 5 5] 02 (B) H:, ^n^^D^^/'J 

^UXACDCOBII^OAWiBKfi, 1S^8° © 
±3° 87 , UXAWPtfiaW-5ftT^5. $7DXAW 10 

Pica, *¥^fcffl3ti>rc«fe%Gfe«i:tfSii^iRHi: 

flft L fc^feft R fc J: tffi&ft B AVk^SU 0 T75fi 2 

x a w p -?mn l , * n x *y ? a >c 7 * y U X A C D 
[0056] 7k¥fimcmKLm&XGn, 7dxx 

-T 7 n 7 7 7 U XA^illl, , Hfi$H-b ;U G — L C 
DKAWU S*fbTStf^7 p 'JXAWP^jgjiLTS 
WU'yXPGfcat*, *fiftR«, ^^UXAWPT 
JilfrLfeft, ^nx^Vi'n^y^/'JXACDC^ 20 
fe£ftrB5K«fcD5»2ft, ^ffl^T^feifofs-tr^R - 
LCDicAWU S*fLTStf*6S*fQ5"eK»t, ft 

[0 0 5 7] WfiJtBtt, ^nX^V^n^7^7UX 
A C D C 0*feEtfffi?K*f * *U H^WaflUc*** 
feSft-t^B-LCDJCfcOSWSn, 3tfffe£*fffi 

«wuvxpjt±t)^*'j->sR±ta« 
[0058] 02 (b) ©Huatfcfc^T, ^nxx-r? 30 

7 7 X'J XA C D C £ &iSffl-fe;U L C D ©ffflK, A 

tii^ffMt 5^2 vmmfa t m at % a 
[0059] 4*5, 01 (f) (D^mt, m^iucm 
mcfttfA%Tzm<ot>t-c*mrcc 02 (b) 

7 n X £V 7 p -< 7 7 X 'J XA<DA«ffi£ m 
U 1^2 5SOA*t^TA*t^A*tt5 0 
[0 0 6 0] 02 (C) ti, AW€>ifo- 40 

CO, J>a*al/-5/gT*«>fc, A / 2 {iffigfS £ A / 
4fl[fflMfif:0«aftSOBi«*^-ro 443, A/4 0 
'Jji-f-'/aytt, BKWLTtil 1 5nm, GfcW 
LTfil3 8nm, RKJtLTtt 1 5 5 nmfcLfc. A 
/4C'J?-f->3yii, BfcftLTfJl 1 5nm, 
GtC*tLT« 1 3 8 nm, RfC*tUT« 1 5 5 nmt L 

[006 1]tt&Hl (F) fc<£tf02 (C) cD^ft 
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[0062] 4*3, H2 (b) K^Tmmis m-fv 

XAWP& 1 <@fflt\ 3ft©ffiifi^*;VK)t*A#tLT 
JSJ|/<*;l/ fc 7 n X 94 >? n >r 7 7 X 'J XA ORBKffi A 

^nsfiT^s, fut§aiscD§7^^Aogffi-es»t2n 

-r/l/ASffiTSftStt/'cftfi, tti7jftfc#«IT§;:fctf 

[0 0 6 3] £fc, 7nx£V ^n^7^X i ;XAgffi 
{C&L2 2. 5gT*A*tTSft«, ftXVXAWWSSi 
EWLTH3 0l»JU:fl!)X«ft*»«UTt*5. A*f 

ft#** < asfcEdwiittu *jffiT**ft3a«ff 

[0 0 6 4] 03(i, ElOJJdftjaSiaattS^JR 

[0 0 6 5] 03 (A) ~3 (D) tt, £*i&Hfcfa± 

[0 0 6 6] 03 (A) tt, 3fiAK«SKAI^SH 
<Dfi#8t, ^&)^^^ttfgP / z)-©ttBSf^0T'* 
5. 7aX7V7n^777yXACDC©WffifcJ:tf 

t?7^AB¥F, $7'JXAWP, fcmr/UCDtfK 

■snx^s. ^X'jXAti:, 02 cb) tomstm 
«u 8° ±3° vm*MT%o xmta, 

7 7 7 XV XA CDC <Dk%mc?i<¥m& *) T73 
*>5,^2 5° ±10° ©AltftTAIff £ 0 
[0 0 6 7] 7nxX^^n^777'JXACDCOt 

ffi±(;:lifeffi«7UXAWP-G^SBB^n, ^OWE 

±.mm^u^/VG- l c D^gBs^n, ^t>^r 

fcifefflgflB a nPG-COMP%tML-a^o 7nX^V 
7 7 ^ 7*1) XA CDC ©SMiJffltCfi, |BJ«0«sSc 
^^T*feffl^ n a B PR-COMP, tfeffl^n D n ^B-C 

OMPtfEB*nTi#>*. 

[0 0 6 8] 03 (B) tt, 03 (A) »^|SCO±®0 
ZmmiCTf.T, 70XX-r^n-f 7^7' I JXACDC 
O3OC0ftiJffi±(C, 7^;UAPF-G, F-B, F-R 
*WSM£ft, ^©±(C^7UXAWP-G, WP- 
B, WP-RtfEifSft, ^Oflll^tC^II/U^G- 
LCD, B-LCD, R-L C D/)WB?nT^5o A 

x ?v 7 a >r 7 7 x u x a co *t ft m±<os.Mmic & o t 

[0 0 6 9] 03 (C) 14, 7aX7V7a^7^7U 
7 D X X'l' 7 a ^ 7 7 7 U X A CDC 0«jB±C tt , fl 
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ft, *©±K*t7y;a>wp#EiiSftT^s. 

*;HCDfi, fcT'UXAWPOlfffifflJfcEttSft, 7 

LCDOWflSKIi, K»«8tfKtt5ftT^6. 
[0 0 7 0] A»7m, ^nx^^a^'^^JXA 
<DiJffifc*tb/ci:x.«'2 5. 5a«A*t^ST'A*t1- 

Stt, jSI^WLCDCMSns. 7*;l/A»l, 
2, ^nX*V^a^7^7'JX 
AOHIiBKWL2 5. 5£<&A3tftfi*J&lSLTfc#|S] 10 

7U XAWPO#«ECt 5, «fc »3^4R^a-paii* 
f5o SfoT, 7^;l/A$T*E*h*ftfcftfc, RAN* 

DCKAWtSAItfttf, 02 (B) ©«7'JXAWP 
SCfctfT'tSo 

[0 0 7 1 ] 03 (D) jKJt-fe;KD*||**«l8Wfc: 

*t„ $H-b;Wi, 6©HKN§!}8& 20 

(W*tf*;l/*tiHft F-7 0 2 4) t'fM^5I B a a 
«^Wf5= ffl5S«6 08ffi±l<:M:, HjtftSfcft* 
SStl 8 EBSftS t H^a^<D«E^iriiJffliT 
*»«h7>^X* (TFT) 9jWBj8S*IT^*. 
[0 0 7 2] 03 (A) ~3 (D) £*-f £ft 

«\ 02 (b) ofliiatR^ ass^afiii^-rsto 

^■fSilt^T'fSc COfllfiST, 02 (C) 

£©$$0J£^Tm&frtSo 30 
[0 0 7 3] SW» B B |g^B(C*3^T, fitlM^t 
LTA/2ffii3J:tf A/4tRfcffl^5if£, U*~r- 
~> a yffiOgiStf! fie-a T n y \ vT, Y KAf! 

[0 0 7 4] 04 (A) «, 7^^/,J¥t«)*tcW1-§ 

3>h7Xh©HI«*^fo 0*8M)!itt7-r;l/Ag£«i 

£©ffifflMfi©JSS Lfc if^&iM C R l ? 

*U A/2«©/P3tf«'>U A/4tROl?$»P 40 
LfeSIOtKiiC R 2 TfjjVr. 
[0 0 7 5] ®frt>Wt>fr%£?lC, A/2«£A/4 

[0076] 04 (B) ti, jfiWWOtifflMSOBISa 

iwtrs i owiii^st, mmic^x so 
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«y hfr5«?)ffiLfc2:R<E>A/4lg2a, 2bT~ffMt 
So A/4f&3fe, Cft?.cOA/4«2 a, 2 

Tftfr^, ra-n<yh (7-r;W0 *^W»)WLfc3ft 
OA/4fi*fflV\ lttOA/2tRfc l«OA/4fi* 

$fi!cirSo H-o7-f;i/A*^«0ttiL/-cfi[*lM«i-e* 

Sfctf), fiMM«2a, 2 b, 3«Sl£l^-0l?S%W 
U $ft^£{t«^K±tSC^?£So 
[0 0 7 7] ft*, 04 (A) Kfel^Ttt, 7-PW»JP 

mmc m^yvy7,v<Dmm^Ltct\ 7 y ;v 

tT^So tftfo^, U^-r->'3>*U/2^A/ 

4 ltmi tc»rs c tmmuz c 
snso 

[0 0 7 8] 04 (C) fi, y^r-r— ^ayfiOiJSW 1 
#gft*l«±t5Cfc0T*£3«lS0J£*-r. A/2fi 
2tt, 04 (B) Bia2ftOA/4S-e»*LTfefi 
^. A/4®3xti, W*tfA/4J;»)'h*V^J*— f 

-5/3 y£lpf S £ 5 fc»#r *. «S-b;V 4 ORIMS 

tUffiM^StPtStOfc-rSo «ft*7 0»fflW*A 

/ 4 € 3 x mm& t , « m 7 y * 

-f-fa^bftlU, A/4ffi3xtO^fi8C«t0 
lEiift A / 4 I^ffMt S =k 9 K* *. 
[0 0 7 9] ffiAl 7 *)WT 5 U 3 >«, 

5 C fc (c J: 0 A / 2 & 2 © U $ - r - -> a y fc A / 
4 IS 3 x t ftJMI 7 /><«Sra t TffMf S A / 4 U * 

-r—>3ygf)^p^cs^t-§ct^^f So ft 
Jb\ A/4fi3xOU*— r-S/a>*A/4J:0fe* 
^<L, «S«7 0iElfll%A/4lS3 xOSffiffiiBS 

[0 0 8 0] 04 (D) t4, to0M&***o *ffimc 
fc^Tti, fflitfl, A/2lS2»tffiicS«5, 6 tc 
«Sft/c?fo B H il 7 %^ty»^-b;l/ 4 ^BSIBBSftT^ 
So r«B B B S7(i, lEEPijotciO A/4^Kt?IGHrt» 
'^-■r-S'ayfcffiKKaifl-CfSo Tft^^, A/ 
2 IS 2 ^ A / 2 <D V 3 *) t At V^vJn^ 

J: D , ?fe B aS 7 (D U t 3 yif A / 4 «fc D 
tAt^fi^h^v^Kcl^tSo coj;9(cLT, 2 

^So 

[oo8i] mmvmt lt«, 

[0 0 8 2] 08 (A) tt, #U*-#*-hPCi:# 
U e--;l/7;bn-;l/P V AOSI*^OifiS^ffi«^ 
f. HtJ3^T«S«|{±, ifiSA*»ffinniT*U KCHl 
H:jftfi5 5 0 nmTOSW*Rsa KWTSiSfiATco 
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&g#»**u ia«pvAtt#'jif--;i/7/i/3-;i' 

©figtfttfcjjvr,, M#©8fttfcfc, »fi«»fi<4Slc 

BP VA©£tf£L</Jv£t\, 
[0 0 8 3] 08 (B) ~8 (F) (4, fflJtffcKWffii 

[0 0 8 4] 0 8 (B) (4, a|?U*-#*-h (PC) 10 

1 ftl? A / 4 KMLf; tom A SEW* 

[0 0 8 5] 08 (C) fcj\ *UK--;l/7;V3-;I/ 
(PVA) l#-pA/4«*)B8bfcBS08SAEtt-r 

5S»*o«ft%->5au-htfcea*^-ro 08 

(B) ttb^Sfc, P V A*ffl^*C fcJCfc t)«g4HB[ 

% {i a-r s c t # t* a 5 c fc m& % . 

[0 0 8 6] 0 8 (D) (4, jJfJ*-**-h*ffll#\ 
EKLfcS#©fig A (Cftt35l«©'g{k£i/ = a U- 20 

0. 08 (B) fcJt^»S$HR#iL<ffii(U S*t* 

[0 0 8 7] 08 (E) 14, PVASfflK lftOA/ 
2«fcitt0A/4«*fttfU *»ftSfcfi*-&totf 
fcWfOftfitftt* f 5 a U- h l fcfi**** . 0 8 

(D) fcj£^, «6KR»Wfi«L, 

[0 0 8 8] 08 (F) (4, A/ 4 

SfcftdJU PVAtU2KMU 2$©{iffiM 30 

[oo8 9] cnsonsafc^g-rsfc, 
- h i *) t, P v A*ffl^fcHffc«g#«tf «fc owa&Kiip 
wet, «fc d aff*nu^i/*#5n5prffiit*^$n 

htf P V A J: <0 tft^lv^jStft 0, 

tcjs u t c n c ©# m®. v >sw ^ c t wm s t ^„ 
[0090] 01 (f) , 02 (o K^-r^sa:, fk 

ftWKtia^OflKS-p^-ef 5o «~F, lifftiU^ 40 

[0 0 9 1] 09 (A) , 9 (B) tt, MSlttfitL 
T**S>:i7XEfi***«ifi*ffl^fcl§^ *J:tfS 

[0 0 9 2] ^0(Cfc^T, flfttS 1 ©MlJtC A/2 
!S2tfEll<*ft3o £©A/2«^4, 2fe©A/4« 

2 a, 2 b^aS-rSCtiC^O^LT^fi^o A/ 
2«©tfffiIi]Kf4, A/4fi3^EH*n5o A/31S 
©HfflflJtc, «Ji-fe;l/4ffE»£ftS. ffift-b;V4fi, 
2ft©Sf£5, 6©H(ClHl7^^n/c«^W 50 
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T5 0 HMJ©S«6©gB±(C«, SW8«? 

[0 0 9 3] 09 (A) tefc^m $HS7tLT7& 
ft^WS^WE^InKC^oTgSfcTfTft**^ 
-7XEfr£^T$H£ffli/\ SS1S5, 6fS(c«±£ 
EfflroLfcBf, ffifll^fiBElPlfcSEfb-rSJi^^-ro 

[0 0 9 4] 09 (B) (4, ftAl7 fc LTftittf^tf 

sstj*tTaitEiPi-rs?ii[S*fflv\ ws«5. era 
fcWEfcflilinLfcRS. **^7XE?Mfb-fSJf£ 
ft*, «OTnB#(c&, SIS 5, 6©#ffittSfi 

[0 0 9 5] S/c, **> f -7XElRl, SEEIrJ&EtS 
±»cSSKWLT¥trSfc{ifiiIfcElRl-raJi^©*7? 

[0 0 9 6] 09 (C) tt, A/2tS2©aW«R 1 fc 
A/4«3©»fflWlR 2 fcfcglfcagtcEflJLfctfffi 

[0 0 9 7] 09 (D) (4, 09 (C) tC/ST ^©fS 
tIM fc ffi^b^T ffl I, ^ $J|@ 7 © >J 9 - r - > 3 
y£{b*«W&ttK*T. ftAl 7 © U $r-r-S" a y 
(4, A/4«3 0jlffi«kH-Slqllca4"r*. SEE 
|6]©fctt4, KIIJi7 0y #— f-S/3 yastf 0 fcfc 
So ^H«7©U^-r-i/ 3 y^0©tI^ AWJfcti 
A / 2 £ 2 fe «fctf A / 4 « 3 t? V Z-T-f 3 V*m 
5o A/2ffi2fcA/4«3©affltttf*»©*ft*Sf 

rcux^ntf, ai©ii^T^bn§ 0 

[0 0 9 8] 7 A / 4 © 'J *-r— > 3 y*^ 

■fidtftSt, A/41S3 t^B B BH7©U^-r-^ 

a >©?pt4 a / 2 ka o , mmmxm&km?) 

[0 0 9 9] 09 (E) (4, A/4fi3©affl»C» 

t&&m 7 ©u f-^a y$a^B^f6]tE^^ 
tirzt$s*7fito mz.i£* «fli7tt*t^-7xEiRi 

U/cB#3 A/4©>J^-f ? -^3^/TsL, IBEftL 
fcl^Btf 0©'J ?-f->3y^to U ^— r-i/a 

worn* ifij&kmmmM,>**Mm&7fik%Zo w. 

h!H^3 A/4 ©'J*— T-^ayZtfstk, A/4fi 
3 t fffiHB 7 ©^fi? U ^— r- > 3 Vfi, t U 

t4A*t) i c©fi7 i n^^fc¥tT^^ , 3, Rssmmmm 

[0 1 0 0] 09 (F) 14, A/4«3©Sffi«R2© 
01 (F) t02 (C) £^-r«3a#ftfcit£ 

r*#iftiicaA,/£«^*sfo cos s t-(4, 
[o i o i] 09 (g) t4, 09 (f) ic^tmmw. 
t„ us 7 a, **^-7xEiRibmA/4igoa 
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ftAJI© U r—> a ytffaK A / A<DV Z-T-is 

[0 10 2] 09 (H) {4, A/4«***Lfe*|«* 

[0 103] 09 (I) H\ ili7 0U^-f->3 10 
$1W 7 iifi^f^tSSB^nfc A / 4 ftffljgfi<Dfflf!l 

[0104] ctxzcDmmmmt, •szicmtm&ic 

[0 1 0 5] 01 0 (A) -10 (E) (4, 09 

(o , 9 (d) mmzmtz i oo^m^t. 

[0 1 06] 01 0 (A) {Cfcl^T, fp^Mllgl* 20 

«no*/a*^-r 0 ffljt^ i ©wffifflitc, a/2^2^ 

EUSfl*,, ±ii©cJ;d{C2ft£DA/ 
4|2a, 2 bT'ffMt^Ci^T't^o A/2JS2© 
WffitJfc:, U *-r-S/a j; if A/4 7*5 A 
/4«3tfEB£ft3 0 A/4«3©1fEl!IJfC, lfl© 
S« 5 , 6 ©IHjictt Aft 7 *tt«f L fc*JI-t / WEB* 
n3o ttffi»S6©3iB±(;:(4, £#fffi8#JMSnT 

[0 10 7] ftts, $A«7(4, SfljK^-r*t^*-7 
xEfifc, ^iJfC^tSWS^t%lWlC?X§Ct^ 30 
T**. **^7XEfa*J&o/cB3©MAl7(4, U 
*-r-i f3VffitfTIIA/4 fcfct), ^©E[6]t4A/ 
4fi3fcn£|fin**«. 

[0108] 010 (A) O&WJti, ^17*^^* 
~7XEfaLfcB#©7t©g«i£*T 0 fgJfc?l*8 

iMLrc7t«, maisttp i A/4*s2^aiT 

SCfct.fc'K 7jfa*^fkL£iI$S{l7tP2i;&5o it 
«<S)fcP2tf, A/4«3%»TSCt(c£^ RfS 
)tP3i:*5o P»P3^ Z^X/AWitLX® 

mtmMsmittmmtzztic&v, a*nsjtP2t 40 

BSTSBISfiftP 4»£2ft3o 
[0 10 9] C©iMiHI#P4tf, SWffi8 7S*t? 

n, $ a» 7 *s tf sat § c 1 t «k d , nmyt p 3 1 

)S!7?lRlOP3<B«P5i:ftS. PHB3tP5tt, A/4 4S3 

P etiKiififtP 2 tTO^f6]tT'fe§„ fi»tP 6 
(4, A/2«2£)flir3£fcfc£DK£§;{iIftP7<h& 

So tt«nsttP7fcj\ asffiaftp 1 tm-ftfa-e&i!). 
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[01 io38io (a) mu. m&simmmfa 

ft? A a bt^ a 

[0111] mmzxmLfznm? a a t4, ^© 

S**ft«7*jSiLTP3®ttP5afcftO, A/4« 
3£iS!tSCh(cJ;9SS!ifIftP6ai:ft;5„ Hig^ 
^P6at«|gfI^P2haST5|p]tT-$,5o jStftB 
ftP6at4, A/2flx2£jgi!LTB&«P7 a (Cg 

ftri, 0 B^fi^p 7 a a, mmytp 1 fcitaf s# 

[0 1 1 2] 01 0 (B) (4, MAA7tfjM$?©l$* 
£©A/21&2, A/41S3. »flS7 0'J^— 

[0 1 1 3] 01 0 (C) (4, 01 0 (B) ©if£©ft 
«E«Pip©B#^ 010 (A) S|iJ©mii:*D, S 

PtfK aa^fttn, hemp lt$a« 7^1 
[0 1 1 4] 01 0 (d) (4, mmimmmm 

Hfi.lfaU mEWfaKJ; !?*€->*-7*aj|&jKg{b* 
5if£©A/2«2, A/4«3, $Al7©U*-r 

- : > a > t^© g f b«B§ ^ 1 0 mm 1 (o u * - 

r->3y«l 0 (B) OJf^fcSlteLT^SWn 
(4, 010 (B) fcP«T*5 0 
[0 1 1 5] 0 1 0 (E) (4, m 1 0 (D) 

mx\ mmntm&faT'&t). 010 ih) m 

SW$R(4^^?tCtiiPb, ^b b b «7*U/4«U^ 

[0 1 1 6] 0 1 0 (A) -10 (E) (Cfc^T(4, A 
/ 4 fi 3 * J: « J|Jt 7 *»T* A / 4 O U # - r- •> 3 
y**tt%£*mWLrzo mi^©J;9(c, A/2©«© 

vf-T-i/aymommt, x/a&3<dv$-t- 

JhfSfcttfCtt, A/2ffitA/4ffiro«ffi%mrc1-3|5 

[0 1 1 7] 01 1 (a) 14, 010 (a) mm>m 

&T*&Z>i)K A / 4 «3 O ij a Vffl^ A / 4 

* 0 fctof frc/jvj < . mi 7 ttt>r Mzmy'-T 
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/ 4 s 3 1 «e a / 2 to u *-r-y 3 y*nm-v$ s 

[0 1 1 8] 01 1 (A) , £fH4, AltftcDfgftttfg 
H CD* 9 E ^t-T 5 fr* ii* b T ^ 5 o 1 £151 

l/cbm^p la, x/zmic^t)mm®^tpzt 
ft o , u * -T- ; y a y # a / 4 «t <o t fc-r a* fc'jvs i * 

A/4«3£jSflf3 <:££«»:•), f«P«P3fcft 

§0 ilcDffiP«P3{4, 'J*~r-:f3>retf A/4 10 

Mfi^p 2 fcitss-rsimii^p 4 fc&So 

[0 l 19] KftiS8KJ;9KS^£nfcfil&<g)tP 4 
(4, U £~r-y 3 ytf A / 4 «k •) fcfeffrfc**^* 
S*7 fcfc*9«HfflJtP 3 fcififa*©* 

P»P5£&3<, ffiR(H^P5«, U^-r-v3> 

A/4 ± 5 fctoffrfc/hs^ A/4«3 %jaaf* <: 
fcE£9E8iSttP2fc¥ffftiI*11IttP6£4»), A 

/ 2)&2ttWMiTmm{mp He*** mmmpi 
a, i&Mi%p i flajtFifcaai, 20 

[0 1 20] 01 1 (a) mm. m&Mitfib-fftK. 

**S^7XEfl*8 l/fcSilElS] i: ft D , A / 4 £ 3 
fcBBILTA/4 0ffi*IM*^fSJfS**"fo A/ 
4fi3£!!L/ctfP«P 3tt, toffrC* J &S'-7 

xe^ Lttmsm 7 *aat § c 1 e * o nwt p 4 a 

[0 12 1] £S*H8T*5»LfcP»P 4 ati, jfo u B 
«7%aa-r5Cfc*C«J:»5«P3fflJtP5atft»), 'J* 
-T-is 3 >A S A / 4 cfc 0 fctrf frE'JvJ A / 4 3 30 
Zmmt 3 c i: (c £ 0 jUBHBft P 2 i: ESt § Wfrfflt 
P6 aKSffrtSo fflttfifflPB att, A/2£2£)§ 
S-f5<:fcEJ:»)B*Hg}tP 7 a tft§ 0 ECllSffift 

lE<fcoT»rSft, JH^^EtS, 
[0 1 2 2] Hi 1 (B) ti, iKilHtfj&telWc** 
y~7XEftT£9, «EE9ilin*i:<J: »5 iSitSfi^fc^ib-r 
£ig£©A/2fe A/4153, $Hl7<Dy*-f- 

y 3 ynmmmt&m^to a / 4 « 3 © d *-~f- 

-> 3 >*U/4 £Dfc'h£<, iifSSilEftL/MJl 40 
7 i/40'J i'-f-i'a V^SL, 

1 7 *%»**S?-7XElflIt*«P, A/4 £3 
*T A / 2 O 'J 3 >**S"T4. 

[0123] gl 1 (C) 14, H l l (B) ©EH©*! 
£©£Pijn«Bc#T5KI^©H^*-fo SE^EPto 

v\, HEWnU ^mtffrffrESEEftE^l: 
U A/41S3 ^MTA/20V?-f->3>?; 

[0 1 Z 4] 9]fa*ffifcJ8*LTfTt> $11 7© 'J* 50 
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-f-y 3 y «'>u A / 4 £ 3 © U 3 y 

RliMMfcaVfo 2?>E*±££PtoU «H«7tf£ 
£ESEEftf5fc, U^-r-->3y(4A/4J;Dt 
/Jv£<*Sfc«>, S»*tttJ-f^K#%±^*. 
[0 1 2 5] HI 1 (D) (4, 7 tf&SWOtffll 

gftrsif ftfc, iiwiiiEiRia^u^-c^ 

A/4«30U*~f-i 5/a 5 fcS 

[0 12 6] fc-ffrE*^/-7XEfrE 
SHbLfcHfK A / 4 « 3 t «[h] LT A / 4 © >J *-~f- 
y 3 y^HU ?t5>E*t->*-7XElp]L/cil#fC A/ 
4 1S 3 fc ftlBI IT A / 2 CD U *~r-i ^ 3 V*HSf 
5o 

[0 1 2 7] HI 1 (E) 14, HI 1 (D) cDif#£Dep 

.^Tli, « B B B «7tiSiIE[^-?-$» l 3, A/4fi3©U* 
-x--> 3 A / 4 =t D fe/hS^fei6, SSIIi 0 J: 
9 t^±A'o fcffi%^f. tESlilJDiC <t 9 $H#W 
t>T*»K«n« k , A / 4 « 3 £D V * ~f V 3 y t it 
Aff 7 CD u ^ - t - y a y t Z£t> & T A / 4 CD V $ - 
T-yaymmZft, S*t*R(41fgfltft§o 

icmEZmntzt, vz-T-yayiim\m-X 

L, A / 2 <D U *-r— > 3 y i ft o fcl^KSW R fi 

l^litftSo 

[0 12 8] W±CD«tfc^Ti4s ffiffl»OElRl?3lfll 
t A/4cDaMcD^^-S?^/co cn?>C07?rS]^ 

[0 1 29] HI 2 (A) ~1 2 (E) (4, H9 (C) 
EjjVf A/2fi2, A/4^3cDSSHt, H9 (E) E 
^fffifl* 7 OEHfc ^ffl^rctltcDlM^l^^to 
[0 1 30] HI 2 (A) Efc^T, OBt^K A/2 
«2, A/4fi3«S53$®»fffc|B|«T?*3o ftfc\ A 
/ 4 3 CD U J?-T-i/ a y 14, A / 4 J; D fc t>f *»K 
<ft5«fc9El«?-r« 0 ffi^l7t4, *€/n7X 
Eifli kSBEip] t %3i«?WE i: S c t Of t § t OT* 
* ; &y'^7xE[n]bfci)tcD'j^-7 ; '-y3yf4, 3 

A/4<fc9t>*t<ft3J:5ESJRT5„ CcDckoftIM 
lafc-rSCfcCtt), A/4lS3i:ffifiH7^«PL 
T, \/4<DV^-T-yayt, BS^r&]cDA/2CD 

[0 1 3 1] HI 2 (A) £»4, ^17*'**^- 
7XEI6] L, ?«H1 7 A / 4 1R 3 WL, S«^E 

«iiftaffi«E*t LmmmK a / 2 o u ^-r-y 3 

/2«2«ffiILfciI«H»fcP 2(4, 'J^-r-yay 
^A/4J;0t)-ffrK:^*^A/4«3*2a-r5C4: 
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5^(6]© U ^-r-v' a >tf 3 A / 4 <k t> t t>"f fc* 
^$ B B B S7%Sj®-f SettCcfcD, B$§{It£P 4fC^ 
{bfSo EI*ilS8TKI*Lfcfi«ffittP4H\ KAJ17 
*aJfl-rsci:{cj:0*P3ffl)tP5KS{bU 56(CA 
/4«3*j^*3cfclc<fc!)iI«HSttP6i:ft5o E 

5o c©Bli»P7a, Bitfiftp i fcp-sisn?* 

[o 1 3 2] hi 2 (a) mm, mmimztLz io 

IBlEfr U 'J *~r~> a >*U / 4 «fc 5 t>f Mc 

fc^SITS. A/2«2*aat/i:ilttig)tP2(l, u 
*-~r~> 3 V*U / 4 «fc •} bfTrtc^f t> A / 4 & 3 

ytp 3 a, htMct^iy-Txm^ircm^m 

[0 13 3] S*tS8TS*fL/cRfl)tP 4 afi, $b b b 
H7*j8»*-SCfcti:J:!)fliR®ttP ai:4*J, U*- 
r-^3>*U/4 *0ttef^fC^tl/^A/4S3* 20 
aafSCfcEiOlBBMBePBafcftO, 26fCA/ 
2«2*aifr*Ci:»i:j:»)B«aBtP7 a fcft-5„ E 

mm? i a a, B«tp i titS"r*»ifinf*o, 

[0 1 3 4] HI 2 (B) tt, ffiAl7tfjffl|froiC* 
t^-7^ElfiI-e*0, «ffi01iiP{cJ;OSiSEloI{cSS<t 
tSJf£©A/2l52, A/4«3. $JsJi7©D£- 

[0 1 3 5] H 1 2 (C) a, H 1 2 (B) ©IBB©*! 30 

£©EPijp«EVfcfttS5«^R©l»{&^To EpjtaH 

M 7 *»t>f*»lcSitS|fii|KElRl U 'J 7»-J/ 3 
S^fSo A/4«3©y*-r-: ^3>t, ftHff7 

© u *~f- f 3 voft^aifl* 7 mim^x a / 2 
ft s nmm r fig^ffl t * s . 

[0 13 6] SfcfcBijtaSEfcJiitrrsi:, ?fo B B Jf7a 

n« 7 # s \mmiM u x/Amt ©£$ u 

V 3 Vtf A / 4 & 3 CD U 2~r-S/ 3 y^fa?*, «fc 40 
5HA/4fcft5R$, SSt^RBg/JMiifcft*. 

[0 1 3 7] HI 2 (D) B, KAff7tf£jt£|RlU 
HEEPtotc J: 0 A / 4 £ 3 QSflttlC » LSH^ffitC * 
*^-7XElRrrSif£©A/2lS2, A/4153, % 
7 CO U *-x~> a >©BBffi*«MSlCij*'r. 

[0 1 3 8] Hi 2 (E) B, Hi 2 (D) ©if£©EP 
*P*BEVK:W-rssi**ROIKI«*«iSWC^-ro fe? 
frtC«E*EPto U ffiAfl 7 £ A/4 «3 ©£$'J *- 
r— > 3 >*U/4 tft^Bt, Kft2*5R«A/hffi£ft 
9, ^(cEPftp«E»PT3££tf¥RBtiAT3o 50 
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A / 4 m 3 fc 7 0^^-f->3^, ISA 
170'J^— r-i/3y^|tOT'A/2 tftSBf, Eft* 
Rli«*fifcftS„ 

[0 1 3 9] HI 3 (A) ~1 3 (E) (4, HI 2 
(A) ~12 (E) ©«£©A/4«3fc8tifi*7©£ 
ffiBB«*filELfc«^^-r. ft*, 7fo B B S7B, 
3>-7XE|rI Lfcff$ A / 2 © y 5?-r- ^ 3 >£;Kt t 

©t-rso 

[0 1 4 0] H 1 3 (A) ©£»Cfc^T, A/4^3 
*i§»L;fc}fctt. IWll 2 (A) ©Jf£t9 0jg 

■ffttvafcik ffM£ttSR{ift©frta$£ft3„ 
»SS7 a, i«ff9 oar n, u ^f-> 3 ^ 

A /2 £3HRSftT^3fcl&. $ B B B « 7 %j31 Lfctttt 
$ftt©Rfl7 , cP 4 a tft§„ 
[0 14 1] SWffi8T'S*fL/cRfi7tP4 a (4, ft A 
JP7^1ii-rSCttJ;f3^^]t©P3fii^P 5 aift 
0, A/4«3*aa-r*<:i:KJ:0iM»IHJttP6i:ft 
5o B»tP6B, A/2fe2£3giILTBSgfIftP 
7tft§ 0 iSISHS^eP 7ti. BISfSTtP HcWLTilS 

[o 1 4 2] hi 3 (a) mm, msMTmwm 
p 3 a a, mmuim?,hiti7*mLTmmp 4 b 

tft^o 

[0 14 3] S»BS8T?S»LfcR0BtP4b(4, SB 
E^©?« B a B il7^3iiiLTR<i^P 5 btftD, A/4 

fi3*aa«<:i:t±»)ji«fijifiP6fcft*. Bssfi 

3tP6tt, A/2«2^igJiUTB^fl)tP7tft5 0 

B^<i7 i nP7a, BigfiTtp 1 tm-m?$>v, m 
=f 1 zmmirm^ttmntZo 
[0 1 4 4] h 1 3 (b) a, nmftmtmx-m&Hi 

'/-ZXE^Jb, lEEPintcJ: OSBSS^fcgft 

•T5^©A/2fi2, A/4S3, rfe B ail7©y^- 
r-->3 >©M^^«^tc^to 
[0 1 4 5] HI 3 (C) a, Hi 3 (B) ©if^©EP 

i)uni±vicfttz>R%i>$R<Dmtz^to ft*, ffim 

7 7X@3ft L/cBf, A/2 i D bfXc^t 
fty^-r-^3>^1-J;^(cl^1-§t, ni±v* 

KtMcmmLrcmc a/ 4 is 3 t?s B B B i 7 ©^u ^ 

-f ? -i/ 3 y^A/4 tftO, Slt^R^fi/hffltft 

A^toft, SS**Rtt«^fi*Bja 0 
[0 1 4 6] hi 3 (d) a, Mw©miT« B B B «7 

*^HE(6]L, 'SEEPijpfCj; D*t^7XWtfft 
f51§£©A/2«2, A/4«3, ?« B B B 17©U^- 

[0 1 4 7] HI 3 (E) a, HI 3 (D) ©^©EP 

[0 1 4 8] 01 1-11 3<ommc^X. X/4M. 
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■fe>LTfef, $ H » 7 © D * ~ T-i/ayickiTft 
fiJcU *-r- 5/ 3 <fc 5 fcttUf* A / 2 « 

2 A/4S30SI!l3rara«*»6ffi*iaiK-fnfc«^ 

[0 1 4 9] ±8©fl|jS£*5^T«\ A/2«£A/4 
S5KffillE©l>*-T-'>3y£fiJfflLT 

«KJ:tJA/4ffi%«^t5<:i:t ) Rni6-e*«o 10 

[0 1 50] HI 4 (A) ~ 1 4 (E) J4, A/44S& 

ffl ^-r , ?«n* t £ o t a / 4 mmmim l tc m 
mzjfito mx- 1 <omm\c a, a / 2 « 2 # eh* 

n, A/2152 off MJKStlMi 7 fc^triS A-feM><E 
«2ft3o ffillTfi, A/4ffi©«flE*jii»?W£||gi 
■f S C ffT? t S. 7 v^7 XfilnJ L tc 

B#, ^A/4£DU^-r— > 3 >^4U, i«S*7*<S 

[0 1 5 1] HI 4 (A) Sfflfltt, »ft«7*'*t->*- 

LfciMMMfi Pitt, A / 2 £ 2 fC i <0 ffimft P2C 

-7XElftl©}K*l7lcJ;0, PMBtP 4fc£fc , r*. 
[o l 5 2] KWifri8T*&ttLfcP3fttt£P 4li. jSMM 
7*)g$TSCi:i£J;')> ifi«aiJttP6K«ftr*. B 
«ffl«P6{4, A/2lg*aaLTiI«fii3tP7t:ft 
£ D H«HBftP7W\ fiSgflftP 1 tm&LXtS*), ffi* 

to 1 53] 01 4 (a) umts mmTttwrnin 

LfcR¥©tt©£{t**to A/2«2*i8iiLfciS8Hg 30 
*P 2tt, SKEfi bfcifoilS 7 tc«fc^T 

T*fil*b/-cE«lgJtP4 a(i, ffcltl7*ajflLTiH8 
<I3\:P6 afcftD, A/2l£2£SlLTit»tP 7 
at&5 0 t8i)tP7att, MflftP 1 £m-fi\ft 

[0 1 5 4] HI 4 (B) fi, »J|fl 7 
V- 7 7s Eft* § Sf © A / 2 Wl 2 t ffi j|Jl 7 © U * - r 
-y 3 y©l#£^T <> 7 (ClE^EPijOf § C t 

Kith fct^-rxEiqjtffiHEioUcgftrrSo 40 

[0 1 5 5] H 1 4 (C) fi, H 1 4 (B) ©EKtCfc 

[o 1 56] hi 4 (d) a. mmnfimnum 

EftU «EEPiQfcJ;oT*^y^7XElRJt3if£© 
A / 2 ffi 2 ffiAl 7 © U *~r- y 3 y ©l»#^ 
To 

[0 1 5 7] HI 4 (E) Its HI 4 (D) ©ffif£©tf 
£©£P*P«E V K SSftf* R ©M«*^-T 0 
[0 1 5 8] HI 5 (A) ~1 5 (E) Its Ml 4 

(a) ~i 4 (e) mmcft^Ts mmim*? 50 
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-7*Wmw) Z-T-i/ayfts A/4 £9 tfo-f 
frfc*#<atfftT^**a*ijVr, HI 5 (A) ~1 

5 (e) a, ^n^'nni 4 (a) ~i 4 (e) 

T5 0 ASUS 7© 'J *~ r—>3^*U/4 itJti^t 
frfcSEEfitCgfbLfcftK A/4©U 7 
-f->3>A^n5o C©fcft, EPin«EVfC*t 

tzmmRnrnmis hi 5 co , 1 5 ce) 

t£HcmtTZ, a tabs, ttE©ftg£J;*K m 

© y * - t- y 3 y *mm zctft-c-Zs u * - r~ 
isnymmmmmtzmmttz c tttxz 
§0 

[0 l 5 9] ±M<»mUct3^Xlt* A/2fc A/4 
fc* tf «^l©Efi#fattIE«tfc:E?iJT£ 3 tot 
W&Lfzo UPglcti, cne,©^^l5ST5^ ftS 

[0 l 6 0] <g)fct£©ai3!«k A/2fe A/4^g©# 
m ?«H-b;b©E^]^^tco^T, 
irvriKfcfcca, fD'cSJgiilfttfB^cfefflM^©^ 
«^4-rftfiH*n8BSIST*l±4<, A/2lShA/4 

[0 16 1] Ma?©=};5(c, ffl)t1fi3a«it A/21S© 

e.t-r^t, e 2 = 2 e, + 4 4 0 ©fticgfc&ff&ji 

lis &mm<D$'j><Dmm3.ft\*tiSo l^l. m 
mmmm±\&®.mx>&0s e>-2 e,tt«*3is 

[0162] ftarn©«i«?gtbT, see^lt 

J/a v*WfflU *©«4»ifii*«aiftT»**c i:^ 

[0 1 6 3] H 1 6 (A) tttfyM/OjIWtfcgVr. - 

»©xf7xs« 5 , 6 um&m 7 &mLztix^%o 
ftmwmw. 6 ± tc it v- h m 2 k y- h 16^1 2 

2, rS'ffi¥«Wl2 3, f-^/« (FWyfi) 2 
4, y-X*ffi2 Sfc^CraWKhvy^** (TFT) 
*^l«$nT^5o T F Ttt¥S{fc«ffi£*tf 585li« 

*-;U2 7*^LTS»*«2 8)!)^/S$nT^5o tu 

ffliyss 5 ±t ay 5 -J 1 ? h 'j 7 x b M*'M?n, 

BHD* 7 1 %©8*RELT^5. 
[0 1 6 4] HI 6 (B) , 16 CO ti, A/2«© 
3t«l*mS2Jitti:*fftfi*l 3Si:L, A/4« 

^tcTnfi^ ffiH©E^]^(6]*^A§IJS*^'© 
«fc 5 * t ©T-^ § Zm^tz 9 7 7 § „ H 
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[o 1 6 5] mi 6(4, x/zmmmssmtttt 

7 OSJ;5fe2a^>0 z = 7 2" feitfiig^fl^ 
7 1° tC^L^if^%7f^o 
[0 1 66] 01 6 (C) (4, Saftfi7 0g<k!)2fi 
{g^0 2 = 68 c t lgffi^0 2 = 6 9° fcR£Lfc*# 
fcjSTo ft*8R + 2tte z = 7 2° ©J§£ N &BR+1 
(4 02 = 7 1 ° 0if£, *RJt©SBfRl^Ifl]tC«fc 
lWfiO8fb*^-r 0 ffi$§R-2« 02 = 6 8° ©i§ 
n- *« R ~ H4 0 ^ = 6 9 ° ®i§£ % ?«flOElRl?5lJ0 10 

[0167] «R + 2, R+ltt, tttCf&HMBft 
£ft6ic =2 0° Tg/MI*^LT^«. fl.Oftfir 

n©* 1 2 fc j; rmmmitt % tfw\mm-<Dft 

[0 1 6 8] «R-2, R-1H\ 7&iIjpcDi£[S]£|a] 
0i. = 1 1 0° TSWgOg'JMiifcSUfco 77X©£ 

, t 02 tOMT**SA 0tfA3H4 4° iOt^tftJg 20 
□ i4, SiSJfOgdl^Tj l»] 0 l, £2 0° iCWfetZiltff 

mi<, A 0#4 4° iO/hSftli^icH:, etc * i 
10° icBte**cfctf#$u^ 443, 

[0 16 9] COS!&aS:ttlE1-5/c46, {E#ftfi5fcft 
[0 1 7 0] 01 7 (A) , 1 7 (B) {J, A 

/2ts, k/4&<Dmmicftmttiff3i\;m<D% 30 

^57?**. 017 (A) t4, ttJHckSJ/ 
5aU-f3y|?*D, 01 7 (B) t4, 7-^Wvf 

[0 1 7 1] 01 7 (A) Kfc^T, iSJtfilOttfffiJC 

©tfS«CA/4lg3^gBB^n, ftT'UXAWP*^ 
bT«ft-fe;l/4tfEll;Stuv*„ ffof H -b;M <Dff Sffli) 

So 

[0 17 2] Hfcfcl^T, «ttttA/4«©<Stt7jgiI 40 

OYi%$ffil 0"' %Tv^-r 0 ffiSYlS, A/2fi<D 
tett^Siflflllfcitf Sfcjfifc 1 3g(cg]£L/ctJ§£%^ 
U Ea^Y2«fl^ii]itttWt-§A/4^cD^ttft 

SOiOgi&tcttu A/2^OTi»fii^?5iJMtt{c 

[0 l 7 3] H^6W6**ftJ:5Ji:, 0>fc@£U 0z 
YfB(4^t<±iiPt5 0 CftfcftU «Y2ftW£ 50 
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ate, 81 = 281 + 44* 0H«*ttfc*«fc5lc, 
0,, 0 2 OftS*3!J3-r5i:, 0 2 *<l!j»B7Ogfr5 

[0 1 7 4] 01 7 (B) (4, 01 7 (A) (CfflSTS 
#tt&£(8£9J£ Lfc*gH*** „ $$i(4 A / 4 «©ft 

^t. ttHgRiti, e,*i 3fitc@£U 02%g{b£ 
*fc*^o«Ftt*^u, «R2{4. e-^nmnmt 

KJtlSU B it. 0z = 20i+44° 

*»Ef 5J:5£Lfc«£*;jVr. SJ£<D|Sm(4, 

[0 1 7 5] 0 1 7 (A) . 17 (B) E^VreSfr 
5» A/2ft07tfll!ftJtfe t };a"A/4 07tllllftS^ll 

*t4\ A/4ofta*<gaii^^ lat'nscttci 

•3 . g*f$3: fc«fOT8« 2 <&W±£±#T 5 C £ 18 

1 7 (A) , 17 (B) ©*SSft»6WSStl4. 

[0 17 6] A/2lSOftS(4A/4tgOfta0 2fa® 

1 s-rnntf. 5St«fd4i$gf4ffcm±ti&s 

[0 1 7 7] HI 6<&fttt«\ A/2«c0ftg(CWt5 

a / 4 srftT fc«fti©Efi*w 

«* 3 C i: fc: <fc D , m»a<D±W*«i* 5 C t ^T'f * 
^J§£fcT?9 0Sg&5. *C1?, ftgfWitT 

t a / 4 softa^aaffl^ Bp^mmmctD^tn 
% & •? (c-rnt4\ mm^]E%m $ 

[0 1 7 8] 01 8 (A) , 18 (B) (4, 02- 2 0, 

<DimmmmcwM(D 4 4 ° j; 0 t^t < ^nit 5 

ffilE^lT&ofcii^fc^tjN 02- 2 0,^10W(C4 4 

[0 1 7 9] 01 8 (A) (Cfe^T(4, 02- 2 0,^4 
4° J:»)fc*4<ft*,fc3fc3«M0a8£*fTfto;rc. 
ft«Y3f4, 02% 7 2a(cSSU/c^^-T„ 0,t4 
m<Dl 3JST-fe5 0 ft«Y4{4, 0,%a»Ol 3° 
=J;0t/J^$<, 12'tia^U 02(4«1O7 OgtC 
S8£l/fc«£*^1-. ft«lY3, Y4ii, «iC0--2 
0.OfflfcLT{4 4 6a-e*5o ft«Y5fi, 0,t4SJB 

01 3®fCfS%, 0:^7 1° (cSSL/cif^^to 

02 - 2 0,Ofa(44 5° T-S5 0 0 1 6(C,ivfS^aU 
— >3>e*lcSt, 02 -2 0, AM 4fi<k»)fc**^ 
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HSbfc. 

[0 1 8 0] 01 8 (A) fcfc^T, WnUffidMitcM 

Co l 8 l] K*>6W6.*>ft<}:dk:, SfiS'NOfflin* 
Etfl. 5V?tt, Yfl[HtttMY3, Y 4 KJtLTtttt 

*Jg*l/CV<i:, YfHiffi*E«'>U EPtoSE*^ 
2 V^Sx.5lBHTYKttf,i!(cM'>LTl^o ttSY 
3, Y4, Y5«(C, BlE&9]ijn«E*5*3c:i:l;:J: 10 
0, 2 x 1 0" ? WT0Yffitff#C)ttT^5o 
[0 1 8 2] HI 8 (B) «, A/2«Oftfifl., A 
/4«Oftg0^S0WfC0 2 - 2 0, = 4 4 ° <f5& 
'Jv£<&3«k5KaiflLfci§S**-f 0 H*, tttttiH 
18 (A) ME^VT'SL, SfttlliYfc* 

1 o~ 2 %T*^f „ 

[0 1 8 3] fl«Y6«\ fli*l 3SC«-3rc$S, 
0^68- ER£Lfe«^*^f 0 ffl«Y7«, 0,* 
1 4° ICRSU 8itt7 0fifc«ofc*^*^to ft 
HY6, Y7tt#fc0i-2fli©fckLTtt4 2° T*£ 20 
§c ft«Y8fi» 0 2 ^6 ggtcia^L, e 2 — 2 0, CD 

ffi#4 3° icbrcJf^^i-o «i&«osaifii^(n]tt, h 

1 6E^Sn«^5aU-^3>tSJREfieK ^110 

[0 18 4] H^SWS^ftidK. fflilfllffitf 1. 5 
Vfcffi^fctfctt, fi«lY6, Y7, Y8tt«Ktt«W 
**4ffl**U Ento«E*mt«E»\ Yflfi^ 
4 B]Jn*E*»2V«fcOJ|}**^St, Y 

2x" H %VCF<ommLT^&o 

CO 1 8 5] Hi 8 (AK 1 8 (B) E^T*^ 30 

5, 3S0WE0I-2 ©^liM^-^WfeEiT e, 
LTfe, ffill*-C«iIE*fT&*.tf, fg^Yfil^iSct 

CO 1 86] ill 9 (A) , 19 (B) 14, HI 8 
(A) , 18 (B) 0^5aU-5/3y«Sm*Hj»JtC«fc 
oTfltSLfcHa&fcjjVr,, HI 9 (A) tc^3l/>T(i, fl 
JtS2ffl«EWrSA/2lfiOftfifl,*Sa<Dl 3* 
KfftfcU A/4fi(DftJS0 i ^7 1° KSSU 02- 

2 0) = 4 5° tLfcSmSo 02-2 0! #4 4° 
•tDt^tt^c*, ffiiE^lT^9/ci6cD^ B B BCDSaip]^ 40 
«2 0° fcbfc. JtOfc*, ffifiOElRj^lnl* 1 1 0° 

SiJiE*E*WiP t ftV^i: 2 . 5 V CDSE^rEPto t 

CO 1 8 7] HI 9 (A) fcfc^T, #t$|i!«A*fft£>& 
SWtenmT'SL, tHftttJIKIf ft*S 
R3I1, «ffi*E*JEE*B]*ntftv^^-r 0 COS 

ft»R4tt, ffltS^OErRl?5rlRlA'2 0fiO« 
£E$i«fC2. 5V«lE^PU/c^^To 1 50 
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ttmmmmas^x, iir 3 timtmi& 
mirzRMmR 4 aMistiT^So 

CO 1 8 8] ffi£0£fi#ft& 1 1 oat L/c ft 
*fc-TSSfiiSgffi«Et5V>Tfil*spR 5«*EE££Plbn 

CO l 8 9] HI 9 (B) 0.-2 9,«4 4° <fc 0 
t/J^^fiE^L/c^^l-o 0,= 13' , 02 = 
6 9° , 02-2 0, = 4 5° fcLfco H^Wtffilfi 
tt, Hi 9 (A) fcBHiT?**. 

CO 1 9 0] ft«R6ti, ^HKcitE^EPtJDL^l/^ 
^oiWSffl-pfcf), ftHR7«?SHOK^^l 1 0 

ft*8R8tt, fc B H ©SB^|B]%2 OSES 

3?U ?Sn B H«ti:2. 5V0)mEmtiaLrzt8£%jjkta 
Co 1 9 1 ] sfe»Mfii«E*j^T. ?«HJiose^^ 

^M^7?fS](Cii^L/cft|gR 7 fi, «E£EPtoL&^ 
tf£©Klrt5R6ckDt>{g<&D, K^nVh^Xh* 

*iRjESj?Lrcft«R 8«, SE*0iini/*^«^os 

»*R 6 ct D fe 2«g«i*£fcK*rasfc4?T^*o 

Co 1 9 2] cnso^aMSSfrft, hi 6-e^ssn 
fc«fc$lc, e.-2eitf4 4ftJ:Dfc*:*ai§£fc:ii, 
^ffiOBa^[o]%2 0 0 EW?U aW&WEfcBJin* 

*'JSo jS»K, 0i — 2 0.3^4 4" J:0t'hSV^E 

t±, r«i¥iosafp]77f^% 1 1 omicmi, mm-m* 
mm- « c t k * o a u^;i/*<5 < siet * * c t 

CO 1 9 3] H2 0(4, Kft/**;l/©a£»*feJ:tfJI| 

§«S«£R£ttLfcM.y^y7®«-ejKi-. Sfc^ 
€'nol B B B-b;HCfcl/>T, 2 0 0W±CD3> h^X^ff 

CO l 9 4] Wfi><*rt> 

^UTO LC:MF-7024 ;l/*tMK) 
•fe/Wf d : 2fim 

m&amti (mm-mmmm :no- 

fufflMtSO 'J *-r-S/ R:i55nmX3tt 
(2ft : 12. 5° , 1ft : 6 8. 5° ) 
CO 1 9 5] Bfe/<*rt/ 

?SHW4 L C : M F - 7 0 2 4 (>«;l/^tt«) 
d : 2 ft m 

mmm mmmmm) : 1 1 o- 
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mmtRtD V *-T-i/ ay R : 1 4 0 n m x 3 ft 
(2ft : 13\ 1ft : 6 9. 5° ) 
[0 19 6] 

?fo B B^ L C : M F - 7 0 2 4 (*/V?ttS) 
•b;WJ d : 2 /x m 
?SHE^]ttl (H^SWfiS*) : 1 1 0° 
ffifflMtSO'J*— r-J'ay R : 1 1 0nmX3ft 
(2ft: 13. 5' , 1ft : 7 0. 5° ) 

[0197] m^^mm^Lx^m, x^m 
micmmicxMtnmmmmm^Lxm^m 10 

ftLTii, SitEftLfc^Hl fe£W>SBlR] Lfci&fil fc 

[0 1 9 8] 02 1 (A) ti, S*fS«fi^SHO 1 

U CDC OflJffiKUiyj XAW P 0 Ott etlT 20 
*»>, AW^ttfflyjXAWPOMftfcSWfflJ (0*T 
ft) fr&AWt-S. *PX2V*n^>y*7'JXACV 
CoajWiBttt, fflJteRU A/4«t§©fiffiM«3, 
l 5 , 6 ntcttAl 7 *«A,J£«ft/<*rt/ 4 

WSSBB^tiTi/^o ftfc\ 0^M(cfc^T(iMIiJ 

6 <om\cmm 8 jwstt&tir^*. 

[0 19 9] A*Mfi, «7UXAWPT*JaflTL/c&, 
^□^^V^n^7^'JXA (CDC) *»«>T^fr 
6«SH6±7?Kift*^Tlff U KAJI7 fcf^cAWf 

s 0 lot, m&mii*m%&faLT^%n*>mmc. 30 

[0 2 0 0] 02 1 (B) 14, ®ibA%mcft?Zm$ii 
iS#?***«>£lRlfc8igj3 C i: fcft U , »S^<D3t^ 

hmmuSo ^t, A*f^L*a«*s^[p]tc^ 

- -> 3 y t * § 7?fi] K U * - r- 3 > *t£EBf 
nff£l/\, LOi^i'J^-f-^ay^ ttAfl7 40 
OBELUS?- 3 C £ fcj; D , S ttgijffl© U *-r- 

[0201] 02 1 (o a, msMiomitwa* 

% C t (c J; 5 f4*6 A <k 5 U * - r- -> a 
*5J§£*;jVr. jfciiE 7 7 a^fiEfa 

©miA^^sa^^tcffi^/cm^ bt-r^o Eft 

#»c J; 0 4 U § U * - r- S/ 3 V*jRft^O«* K «k 

[0202] 021 (D) a, mAWcisv^-f 50 
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K affillil^AmLO^tilS^^TeBHLfcii^ 
r-: 5/ a J; 0> £4 

[0203] }^&<Dm^y^n.v-yBy\z.^^xm 

[0 2 0 4] 02 2 (A) , 2 2 (B) «\ 

[0 2 0 5] 02 2 (A) (4, iftSIHtffiilElRlLTV 

3K«$R 2 0O«{b*S/2aU-bLfc«**^"r. 
SlMJ±»W, SSiilttSEEftLTfcD, S*t 
*R2 0fctKlf0-efc3 o EPiPtt±£tSAU ffiHHtf 
SilEfafr&tft^-TXEfttSMfcLJ&ftSfc, S*t 
*R2 014itAU WtlM^liSo 0©$l£(Cfc 

jfA^fflisotttBM t£to-B\ stf a / 4 mimm 

[0 2 0 6] 02 2 (A) OS*t^*-XR 2 Ott, f5 

[0 2 0 7] H2 2 (B) ti, MfM^S^Lfc 
y77Tf«*. ft*, SftlOElRl^lflJti, A*fft©l 
fT7^[6](c*fLTiaft t ft5 J: o imJELfco 

[0 2 0 8] S»R 2 1 (2, jftttHOftttfr&ffifflftn 
«EcoH^(Cfc^T!5!f0. 00 1©g|f$^LT^ 
5„ L^tft*^, EPMffi^l. 5V^S^§t, 
SWR 2 1 «f6TLS^*, BiiPSffi^fi 2 . 1 Vttifi 

[0 2 0 9] -r^^b^, £Pto«J±^Kfl%g^x./c^ 
«(cfc^T, ?«H^?^lBE^A^©Jti^i6, CCDE 

[0 2 1 0] 02 3 (A) , 2 3 (B) tt, ±^£0«« 

[0 2 l l] 02 3 (A) fcjS-f «£ 5 fc, 
ffifJiC A / 4 teHOfiffiMfe 3 *^BB^n, 5 5) (C^O 
SlSiJSC l WoSffi 5 , 6 Htft^Snfcffi^ 7 £fj 

■r 5 ffi^^* ;v 4 *<EH $ o c oti^^ij tc fc^ t 
«, WffiiJ8« 6 £ort«JSffi±ts*tffi 8 mil e>nx 

[02 l 2] « B 1i7li, 0!l*ffSittEiRrf$*;i>*tt 

(iF-7 0 2 4W\ 4 ^mOJJ?(CSg-r§c 8fe 

5, em^m^mmmri^ m&nt>mmmfrz 
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[0 2 1 3] 02 3 (B) It, 02 3 (A) £D±g#f/& 

mkmimmmm^twm-zhz. Aim, 

T/Kfo A#f7frD7jftL, A/4feD®*gift3, rfo B aH 

©eft?? 7 , ffljKffiofijtttOTSri^ i %«teT^-r. 

H{il^f«t^K, r«H«7cDlB^[6](i, ft L ©Iff 75 

fa fcita-ts J; 5 taa^stu ^oy^f-^3>tf 

9UHlEft5J:dlCiasgSn*. 46, « H B B ©y*- 
r—>3>«, EPto«JBcJ;DP!SIT3^tf-c?£5fc 10 

[0 2 l 4] 02 4ti, 02 3 (A) ©«$»\ g 

*f$fc*j£Lfcisii£*-f. 0*$W2A«ft©!£S£ 

MR2 3ti, ?fo B B !(C^2. 2 8 VOmE^eptoL fc 

$R 2 3 0Jl£^«E*£PtaL&^©5f«sR 2 
2<fc!)fcffi"Fl/C^S. Wfc, $fi4 0 0 nmi>5 5 5 20 

[0 2 l 5] «SlKH]JntSmffi*»tS*S»** 

ti, ftl<OS£E^5 0. l V©iBBrt, <£y$?£L<te 

±0. 0 5vo«Hrt©«£E*«a]iip«n*«j:5ic-r«c 

[0 2 l 6] 0 2 5(4, a^'J*-r-S/a>*tt* 
lie J; o T$ftAI» «k « 'J *~r- -> a y«lt 

[0 2 l 7] 02 5 (A) fcaVriSlC, ««/<*/MB 30 

5U^-f->3ySl lfcEHU ^©tfEfiJtc A / 
4«§OffitB|gffi3%iStt, ^©$fffi»C02 4 (A) 

[0 2 l 8] 02 5 (B) «, S«affi±fcWUL/cBf 

©&'J r—>3 yoM«%^-r«iH"e*5o ft L © 
Iff 73 fttc§4#>A#tfc J;5'J?-f->3>7 tf58£T 
So 'J *-f -i/ a >« l Hi, rSHH 7 £D 'J *~r- 
f 3 > fc it St 5 73 ft t j§ffl«i**r 1 5 «fc 9 fc 13£ 5 

n, y^-x-^ayoAt *tt}KSS7oy *-r- 40 

•>3>t^L^A^2tciS^1-5o 
[0 2 19] c ©J; 5 tact ffiJIJI 

§H#, 7tL^f446Alt1-«Ci:tcJ;^T4i:§y^-r 
-faVfi, y^-r-->3>Sl 1©'J*~ r—>3 

[0 2 2 0] ^ft^OTftt LTfUfflfSilllSJcDSW 

^as-pfeSc -rat)*, g/hK#*j: d fc«*fi*t* 

i:tf2Sti*o 50 
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[0 2 2 1 ] ilffiSOffiffi^glia, 1 

'>&< £fc Hfc©A/4{iffi&K£ffl^3*<, ffiffigfi 

[0222] nwman^mmt, mts 5 0 nm 

U A/2 tfcSftS&fi&,ft0. 2 A/ 

4£&Sft&S{;i#J0. 1 4|ira?*5. 

T«, 0. l^mfr?>0. 3 \i m<Dmm<Vim%*^t 

0. 2 9 /imfccfctfO. 13/imfr£0. 15/imOfi 

i/ ^ a. c n e> offio y * — f — > a wr 

WTA/2& A/4«fc«f-R. 
[0 2 2 3] fu{gM«©Stft5M£#iiU IBJtfifcffi 
ft^*/!' k OIBC A / 4 S* 1 ttffl V ^fc**, A / 2 fi 

C A/2ffilftt, 2tt©A/4«*ffl^/HftfflM« 
-fa yfc 

[0 2 2 4] 0 2 6tt, */W*fc*f*S**E»*WI 

^«0«/StbT(i±J$0 1«, 2 ft, 3 ft, 4ft©$ 

[0 2 2 5] fiffla^^ 1 ttffl^5flWt£*SV>T{i, fit 

/Co ffitBM«2«Ofl|/SfCfc-^Tfi, A/2fi©l*a«l 
©73(^^{S7 1 fi^cDfl7 I cWcWbT 1 7. 5gtCgBHU, 

A/4fioafi«i©fts*8ogKia£trc. mmm 

3ftWMtfcl>Tli A/2«©ltlW©ftJt^l 0 

7 . 5 a, a / 4 mmmtwnmz 1 0 5 &ts&ts 1 

5 0atC|35ttrc o tfcfflMS4ttO«fi!cKfc^Ttt, A 

/ 2tiL<owm<D%wt 1 1 0 attas u a/4S« 
itgiftcofta% 1 5a, 1 7 5a, 9oatcigst/co 

[0 2 2 6] 02 6fr£0J^fr&J;^cjaAKfWft 
e,ti§ , y^Xbftii, -tr^JiftStt^l-o -tM$m 
3/im~5/im(Dl5H(cfc^Ttt, gASW**n#en 

Wc, »ASW*tfff?.ns^^XhfttM / >L, -b;U 
92 Mm(C*3^T(i«AS*t^Of#?.n§7'f x hftfi 
(ii?0i:?S:So 

[0 2 2 7]«, KMScDS^ffiHg^licDffifi 
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m 2 6 cjjvr*ssn, tt*o*y-f x hfl * o 
5o «lc, ■b;I/J»*'»3/im«fc»)fe»v^K:{4, 
[0 2 2 8] 0 2 7 tt, ±a0 4fflHO«|«ICi3»«fi 
fcjjVf. 0*, D6 5ft«l?1#^nm££xEPT,TN 

iB^*^«»iofeaii«*^t, *^oia^tfu&«si© io 

[0 2 3 0] 02 6, H2 7*tt£"r*fc, {iflMffi© 

««*j«iq-rtitf > fiffaa^flisn* c t f-&3„ 

«, A/4S£lft, A/2tt*lftffll/V6 2ttffiffi« 

[0 2 3 1] ffifflHS*2ft (A/2fil*kA/4fi 20 
lft) iKftJi0*;M*%3 fi m~ 5 /imtcgjg 

ffljt*offl)t«©fta, «*«oEisi*iai*ii^fe. a 

/2«CDU^-f-->3>ii> 2 7 0mntcKU A 
/4&<DV# — f-faVtt 1 4 0 nmtClSSLfco * 

2*£©lfl$fi<0ft87 0fi~8 0g, A/4lSOlffl$ft 
OftS-4 0a—50a, {IM©{S7»ftfi5 0 

[0 2 3 2] Jga*ft*W0, flTt^S^W^ 30 

$10 7. 5 A/4fi©a«tt<afcfiW:8l-l OS 

/2S(DltBW£DftSe,«l 7. 5JS, A/41SO® 
ffl«Oftfifl.{48 0JS^*5o e 2 = 2e, + 45°co 

[0 2 3 3]OT 1 l4tiiS2ft(l/2fil«( 1 A/ 
4fift) 7«JI/l0ffl?WSMfeAn<Di£ 

«g5 5 0 nm£fel^TJIlfr*8#ttAntf0. 0 4 40 
8, 0. 068, 0. 088, 0. 103, 0. 118 
©58«"e*5o ifcg6 5 0 nm«T^Jt7j 

ttA n (6 5 0) fC*tt3Sg4 5 0 nmtOiPl 
SttAn (4 5 0) OJtAn (4 5 0) /An (6 5 

o) mtmmu mztizmmmm^ 

[0234] 028 «, An (45 0) /An (65 

o) \zm%Wi.±s.Mm (%) nrnm^tf^y? 

0^StW«A n (4 5 0) /A n (6 5 0) £,Tn 
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[0 2 3 5] 02 8(C^-f^5aL/->'3X ! e^C., 
}SS5 5 0 nmOlWSMA n (5 5 0) li, « 
0. 0 6 5-0. 0 7 0ggtf$f*UvT?*3$„ CO 

B#, IWilO*fiiMI!«4«*t)iaUii:*64^. KS5 
5 0nm(DaWMAn (5 5 0) &®0. 1 d: 0 

SifcfcSl^flSTtSlSfttf 115*13,, An (5 5 

[0236] 029 (a) ti, mmrnvmnzm 

fcjjVto tttt& An (4 5 0) /A n (6 5 0) <Djg 

jpito xm^Ltz^icis^TwmKc si* 
±wvtt>mm^¥fi%c t-e&Zo -rfcfcs. «*s*t 
^^^nstsoteunftfeitf^^y^tt, a n 

(5 5 0) fcttfrTStf, Kg»»ttSi:A,ifffi#L«: 

v\> 

[0 2 3 7] 02 9 (B) (4, S*gtt$©A n (5 5 
0) tt#tt*^f^7tf**. iitfin (5 5 0) 

MHftW»&ft*«*K»* (Y) £%t?*t 0 
C©0ti, 02 9 (A) ©T-**fiB*.fcfc0fc** 
SCfc^T'tSo 

[0 2 3 8] H^6lfl6*»ftJ:^l£, i!SS5 5 0 nm? 
<DB«T*g££ An (5 5 0)^0. 1 WTTfcft 

[0 2 3 9] $ 5 c, flHB&KO D Jr-r-J' a yoiS 
g«#1t£, fegftttK-^TiaWLfc,, A/2S&J; 
tfA/4|g©i&ft5 5 0 nmt'O^-f->3y^ 
ftftlZ 7 Onmfcia'l 4 0 nmtCI^U !&§4 5 
0nm«l6 5 0 nmWJ r-S^a >Jt*a £ 

fc. 

[ 0 2 4 0 ] 0 3 0 «, fiffiMtSO U *-r- i/ 3 VJ± 

iJ^r-7»-j/3>Jta (A/4) fc*U tKtt^SlBg 

U*-~ r-i '/ay&a&l* 1. 0 2, 1. 0 5, 1. 
0 7, 1 . 1 , 1 . 12, 1 . 15, 1 . 17, 1 . 2 

[0 2 4 1 ] Hfr6W6^4J:5K, A/4»J;y'A 
[0 2 4 2] 03 1 tt, fiffiltSOU >S£ 

ffxmmitKL, «f«ffyffls*jjvro a/4 sou 5 



ft, jfig»»*^t<ftSBHWfet45ili;A^ 
[O243]03O, 031 ©ISJgfr£>, {4t§M«<QU 

[0244] mm<DRmmmmicts^Ttt, 

[0 2 4 5] 03 2 IKJJMfcbfciSli/^rt/Ktitt* 

[0 2 4 6] Hfc^rJ^fc, «fi'<*;W4 1 ttOfifi* 

<5 = 2 t a n "' [ d ic • t a n (sin 
tan (sin"' (sin B./na. 
(sine. /ns» ) } ] 
du: da : ilBJ5ffl&<D/i£, d 

» Mmmnm, L : SSM&lgTf^Bkl^lfcQ 

n. :3t»39JiojaSf*i:t*. 

[0 2 5 0] d^gO^ffiiAm 5 
fl. = s i n" [n • s i n {t i 
•tan { <5 eve /Z) ) } ] 

cc?, (BWbofe«), arcgfc ftssLfi, mtmnm 

d«, da, d» , Lfe«fctfn**ti?ni/6 0IS, 
4(im, 0. 7 mm, 100/im, 4 0 c mfcjitf 1 . 
5ttZt, (2) iU9fl.{i8ffiW±T*N«0#* 

9 :TF!e{fc-f*o c©1H**WSfc, IK 
t#?>ft5C£,C/S:3?o 

[0 2 5 2] ffc, 3gflHgtiii:}KJt«<D|B, Kt«± 

o^ftfrtftHaifcEirf * c tic & m*^ 
[0253] xmimttbioicmmcytmwiz^ 
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5, 6 0HfciSJi«7*R#*S. ffffifJ**S6©rt®J 

■fs. *jffifli«fi5om^®±K)t«a*i 3^eb 
£ftTvsfc©£i"S. 

[0247] fti&asi 3ti, jf^ds, mm 

n. *5f3„ SBJM 5 Si, fit? da , HSf*na * 

*rr* 0 «[ffl»7f±, esjpsdix jftim, 

[0 2 4 8] gftfl«,fi£*g|l0S«7?fafr5iffl«© 
[0 2 4 9] 



(sine 
) } + ds, 



(1) 



[0 2 5 1 ] 
[ft 2] 



(L/ {du 



(2) 



[0 2 5 4] 03 3 (A) H?5S<OH#fmf B il^ 

gn©s*«dc%^-ro mm 1 rajic 2 #«±© 
tt*BM«2. 3 a, ~ 3 i^EBsn, mmmm 
mx. 1 wosst 5 , e (Drmmm 1 *m*%m* 

*;WEH *ftS„ WffifIS«6 ©rt<lijfgffi±.ctf £K 

[0255] 033 (B) ti, ffiSMS* 1 «ffl^fcR$ 



2 V>« C k K J: 0 , *fi*«ll|PjT t * C t 

[0 2 5 6] ft*, 03 3 (B) ©i/Jilz-v-ay 
tt, r—>a>*0. 2 7 urn. A/ 

4ftO'J?-f->'3y?:0. 1 4 (jmtU Cft<M5 

mmwmmm&MimfafifatKtftmi 2. 5 
g, -4 5S.ct&£u <Dt*Roaawo^iRi* 5 5S 

[0 2 5 7] 03 4, 03 5«, 03 3 (A) ©ttfijcfC 
[0 2 5 8] 0 3 4Kfe^Tti, <Iftl£ 1 ©flljffiffljKft 

/wcEssnsjtiRas 1 3,i, sscatsi oawT* 

[0 2 5 9] 0 3 5 0«figt*3^Tfi, «li/<*;Urtfc 

ffi«jjsig5cDrtfflijgffl±(c^aii 1 3^Ei?nT^ 

So )tt»a«^, K&EKffi&Tifi^ffiBfcEllSftT 
i^Sfc*, *«#0i§£K«f[ftfi*fl?JIS*5&£«& 

[0 2 6 0] 03 6«, SS*aii:fliaifiifc*Jlffl-rs«l 
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.ttfmffii 3tLxmmt%o mam 

[0 2 6 1] 03 7 (A) ~3 7 (C) 14, cfcOJWW, 
[0 2 6 2] 03 7 (A) (Cfc^m ffljtfi 1 ©MS 

©MffilS1£5©rtilllffi±t<:tt, *r, »g. tB© 
3feOA7-7^;Wl5«2^ ^©SffiA^ 10 

[0 2 6 3] 03 7 (B) ©HUSfcfc^TH:, JfclKSUg 

1 3fi, »U/!/©iWMJgf£5©Sffi±icJBj££ft 

Tl/^o lOMII 3©±iC, *7-7^;b^l 5 

*«2ft, 4 5tc*o±fi:2W*ffil 6«Sc£ttT 

[0 2 6 4] 03 7 (C) OfiStt^TIi, 

^©ttMJfflS6©3lE±tc, SffliSaK8St 
8 (i 3) ^ffM^nrt/^o tuffiffl« 

«5©rtffl!l^jB±KH, *-5-7^^Hl 5«5c2 20 
ft, fCSISSHSl 6^a-3T^5o 
[0 2 6 5] 03 7 (A) ~3 7 (C) ©flWctfc^ 
T, ftfflMStf, 1 ft© A / 2 « 2 t 1 «0±0 A / 4 

IS 3 a~3 i *Str„ (4ffi!g*oft»*i8iin-r4cfct 

3XMifi&<£So 

[0266] 037 (a) (ommca^xa., 

;WK}flRSL» l 3tfEHSftSfcft> KSLfKi l OS 

[0 2 6 7] 03 7 (B) , 3 7 (C) OfclSlCfc^T 30 

[0 2 6 8] W±H)l^KC^-5T*^%I«0flL/c^\ 

«4©«fi!c£i:£i:fctfT*£5o *Ofl!fB«0«S, * 
[0 2 6 9] ftt IP. 

[0 2 7 0] ( 1 ) ffirt^S^^tcMiS/ciiiSlR 40 

«LT»fflffl»£m*scfc©-e£Sffiift?^ Bute® 

)W©WMncEB£ft, tfi!BS¥7»ttLTf!l© 
ftlte, TEB£ftf«tt£fc«l*@$l&*WU ®\ 

/zommmtffrzm \ mmmut, mm 1 © 
ffifflgfiotfMKEBStu tuiaa^^^tcWLTm 

2 ©ftjs e z -pEBsnrcaffiiiis fcttafi«**r u 

tij|BH2©ftJSe ! tf, 0z = 2 9, +4 5° ±3° © 
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B2ft, -»©S«fc*©mfci*8Sftfc*J&li:EW 

ffi j: £W u jsfts^mwot jst?** ^-7XEft t 
fcWbT»3oftge 3 ■eEBSftfcEfatffafcrrs 

[0 2 7 1 ] (2) WESlOftSe. ««1 4" ±3" 

1 HfiiMlMlliS^SBo 
[0 2 7 2] (3) ft#»88fc#, ffWffilt^a 

zm=?t. mmm^mmicm^tx. mm 

7»ttLT|g 1 ©ftS0, ■PEHSftfclfflmSfctt 
l*g$MU A/2©ffi*IM%JBf£-f 5S6 1 ©teffl 
SOIES 1 ©fit§MtS©ttEf!tEB£ft, MfB 
OT7jfrtc*tLT?g2©/W 2 T-EH^ftfclfflllUS 

fctiifiwp&tu t5ts^2©ftge, =20 

, +44° ±1° ©i6HftT£D, 8lA/4~tt3A/ 
4 ©ttfflg*J&ST58l 2 ©tfttlMSi:. luIES 2 ©fix 
fBMfiOffffiHIKEBSft* -W©&ffifc*©li8fi:IM$ 

**j;-7^EiSifcSiSEiRi*»R»K»*-r*i:fc*< 
T?t, tu!a»¥^tcWtT^3©ftJS0:. T*EB2ft 

fcEipjjj r&i^^-r s s*t» R n* ;i/ 1 m? % s.mm 
[0273] ( 4 ) mmm\mm^=- * h a<, nft 

8° ±3° OWgyU^*^*, lu!B^l©ftS0. 

1 3. 5* ±r o«iartT*s«3aB«oR»s« 
[0274] ( 5 ) mmmm**- v v t>\ mn 

8° +3' 0«*^UXA*^*, HfiIBmi©ft«0. 
iM3' ±1° ©«SHrtT*5a3Sfctt4iB«©5l* 

[0275] (6) mmnimm^=-y ht\ mn 

8° ±3° ©TO7°UX7^&, MHBSl©^*©, 
AM 2. 5° ± 1° ©IBHrtf^^IiS-S©^^* 1 

[0 2 7 6] ( 7 ) sutam 2 nmmmmmm a 

/ 4 D , BuIB^ftSA^*^^-7XE[63 L/cflf fcjg 

fS.t^m^mx/AX'h'o, MiBS3©ftjS0 3 ^ 
mk^ 2 <d& a e , t isaf-ar § a 3 ~ 6 

tc|3«©SW§y^H^gHo 
[0 2 7 7] ( 8 ) MfBS 2 ©ttfflM*©ffifflMA^ A 
/ 4 T£> 0 , tulSfHtftHA^Jh^^-rxElRl L micB 

f&?mmm¥3 3 a / 4 u , mibs 3 ©^is 0 , 

ft'JWEa2 0ftS8i fcBlffi3*5*3~6 0lvfft 
AHClE«©S*fS?« 1 r H S^S»o 
[0 2 7 8] ( 9 ) MISS 2 ©fiffll«©f4ffiM^ A / 

4 6 -fftTfc 0 % hijib^ 2 coitmM t mmm^rn t 
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©gfMUg^SHo 

[0279] do) mm i <ommm\ mm 2 

^ 5 8 7 £ fc ti 8 IB«oS»Sr« B B a a/T^Ho 

[0 2 8 0] (1 1) flWB»2 0ftSeiS', 2 0, + 4 

a 0 s ^Mt Bft s-r <fc 5 >j * - ~r ~> 3 >s»*it 

^T£^TtS7^ca^ftT^fl3K:fE«!i© 

[0 2 8 1] (12) MfBftfiT fttf JE?&^ MfEfg 10 
3©ftfi0 3 #2 0* +2 0° fDfBHflfCiiiJK^ftT^ 
*S l l E«©S*fS«ft^»lio 

[0282] (13) mzmfnmrzb t> , im 
3©ftge 3 *m 10° ±20° (Dmmfticmuztir 

[0283] (M) ifirtfflPSisii;iiis/cia 

iRWlfcW U e. A#tT S ft £piT/£©fi*!«(c 

g«LT#Si«lca«t*c MfE 

mx^mmnamzn, mEmm^mcntrm 1 
oftse.-eEiwsn/ciMfli*ii*fcttiffl«i%WL, ft 20 

A / 2 ©fuflM^ffMT 3 $ 1 ©futM t , mm 1 
offififflgotfffilMfcEBSti, WiaSip^l&lCWLT 

!B^2ofitiMiscDfsfflijtc@afi$n, -mmtz 
7>mfaLrcmc%i8.tz>immmx/2?&D, mi 30 

ti53©ftfi0 3 tf, 03 = 2 0, + 4 4 ° ±1° ©I6B 

[0284] (1 5) mmi*>&t?%2<Dmmm 

n-^TiMSnTV^JS l ~ l 4 ©^TtuWcfSic© 

[0285] (16) ffirt«a'*^(c^ii$fif tdm 

HXttfcW U tufflfflfr 5) AWT § ft £p/r£©B*!»tc 
S$LT«ffi«cffiWT3Ct©Tt3{ilft?£> MI3 40 

im^vmmimmzti, mmmmcwix® 1 
co^jse, ?EB2ftfcaffi«tfctti««i£*cu ® 
a / 2 ©ftffli^Mtss i (Dimmt, mm 1 

©fitgM«©ffffi»cEB2 tu -WoSSi: *OH»c 

sw^n/c^ni t g its t u mmmnnG 
kff-ez. tsmmmKttiTmziDftme.-zm 
A/4<DimmftML, mznn&Qi *«e. =20 

, +4 4° ±1° £SSfcTffl^*/l'fc££T§K3t3!ill 50 
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[0 2 8 6] (17) ®ft©S*fW[S]KlM(S£fcSi% 
HX»£W U MWlfr 5 AltT 5 ft£pJT5£©lMIft fc 

iift?©Wffi»cE»$ft, miesw^^wlt^ i 

©ftfi0, t?E«*tifeaffi«lS fctilW^WL, ft 
A/2©ffifSM£ffMT5!£l©{u{@M*i:, mm 1 
OffifflMffiOlfMlKEBSfU fufES^ftKlttLT 

s 2 oft a 0 , TBBB^nfciffiiaf tzmmm^ 
u ®\/4(Dmm*Bf&tz%2(Dmmt, m 
mm 2 mmmmimcmmz 

W0fc&T?**->*-7X£i«3fcSiIEfc*gfl«K^S 
TSCfctf-p*, MfB«^7»WLT!g3©ftS0:< 

ftfie. £352©ftK0* Oftfi-ftltiS'^-r- 

H-b;V^%tT5gWSrfe B B g^gBo 
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